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PROBLEM TO BE SOLVED: To perform control of an 
executing timing of SOx desorption treatment of an 
occlusion reduction type NOx catalyst to an optimum 
value. 

SOLUTION: This control device is provided in the 
exhaust pipe 16 of a lean combustible internal 
combustion engine with an occlusion reduction type 
NOx catalyst 17. In this case, an incoming gas SOx 
sensor 23 is provided upper stream from the NOx 
catalyst 17 and an outgoing gas SOx sensor 24 is 
provided downstream therefrom. Based on incoming 
gas SOx concentration detected by the incoming gas 




SOx sensor 23 and outgoing gas SOx concentration t — - — ~- ' — ■ 
detected by the outgoing gas SOx sensor 24, an SOx 

storage amount of the NOx catalyst 17 is calculated, and when an SOx storage amount 
exceeds a given value, SOx desorption treatment is executed and when an SOx storage 
amount is reduced to a value lower than a given value during SOx desorption treatment, 
SOx desorption treatment is completed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (b) The NOx absorber which emits NOx absorbed when the oxygen density of the exhaust 
gas which is formed in the flueway of the internal combustion engine in which lean combustion is 
possible, absorbs NOx and flows when the air- fuel ratio of the flowing exhaust gas is Lean was low, 
(b) A SOx concentration detection means for it to be prepared in the flueway of the lower stream of a 
river of said NOx absorber, and to detect the SOx concentration of exhaust gas, An exhaust air Air 
Fuel Ratio Control means to control the air- fuel ratio of exhaust gas to theoretical air fuel ratio or a 
rich air-fuel ratio when desorbed from SOx absorbed by said NOx absorber, (Ha) A preparation, the 
exhaust emission control device of the internal combustion engine characterized by operating said 
exhaust air Air Fuel Ratio Control means based on the SOx concentration of the NOx absorber lower 
stream of a river detected by said SOx concentration detection means. 

[Claim 2] The exhaust emission control device of the internal combustion engine according to claim 
1 characterized by to start Air Fuel Ratio Control by said exhaust-air Air Fuel Ratio Control means 
when the SOx accumulated dose which was equipped with a SOx accumulated dose calculation 
means compute the amount of SOx(es) absorbed by said NOx absorber based on the concentration 
difference of the SOx concentration of said NOx absorber upstream and the SOx concentration of the 
NOx absorber lower stream of a river detected with said SOx concentration detection means, and 
was computed by this SOx accumulated dose calculation means reaches the specified quantity. 
[Claim 3] The exhaust emission control device of the internal combustion engine according to claim 
1 characterized by starting Air Fuel Ratio Control by said exhaust air Air Fuel Ratio Control means 
when the SOx concentration of the NOx absorber lower stream of a river detected with said SOx 
concentration detection means is rising and the SOx concentration of said NOx absorber lower 
stream of a river approaches the SOx concentration of the NOx absorber upstream to a 
predetermined value. 

[Claim 4] The exhaust emission control device of the internal combustion engine according to claim 
3 characterized by to forbid Air Fuel Ratio Control by said exhaust-air Air Fuel Ratio Control means 
when the SOx accumulated dose which was equipped with a SOx accumulated dose calculation 
means compute the amount of SOx(es) absorbed by said NOx absorber based on the concentration 
difference of the SOx concentration of said NOx absorber upstream and the SOx concentration of the 
NOx absorber lower stream of a river detected with said SOx concentration detection means, and 
was computed by this SOx accumulated dose calculation means is below the specified quantity. 
[Claim 5] The exhaust emission control device of the internal combustion engine according to claim 
3 characterized by to amend the Air Fuel Ratio Control conditions of said exhaust-air Air Fuel Ratio 
Control means according to the magnitude of the SOx accumulated dose which was equipped with a 
SOx accumulated dose calculation means compute the amount of SOx(es) absorbed by said NOx 
absorber based on the concentration difference of the SOx concentration of said NOx absorber 
upstream, and the SOx concentration of the NOx absorber lower stream of a river detected with said 
SOx concentration detection means, and was computed by this SOx accumulated dose calculation 
means. 

[Claim 6] The exhaust emission control device of the internal combustion engine according to claim 
1 or 3 characterized by ending Air Fuel Ratio Control by said exhaust air Air Fuel Ratio Control 
means when the SOx concentration of the NOx absorber lower stream of a river detected with said 
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SOx concentration detection means is descending and the SOx concentration of said NOx absorber 
lower stream of a river approaches the SOx concentration of the NOx absorber upstream to a 
predetermined value. 

[Claim 7] The SOx concentration of said NOx absorber upstream is the exhaust emission control 
device of an internal combustion engine given in either of claims 2-6 characterized by detecting with 
the SOx concentration detection means formed in the flueway of the upstream of an NOx absorber. 
[Claim 8] The SOx concentration of said NOx absorber upstream is the exhaust emission control 
device of an internal combustion engine given in either of claims 2-6 characterized by what is 
presumed from an internal combustion engine's operational status. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the exhaust emission control device which can 
purify nitrogen oxides (NOx) from the exhaust gas discharged by the internal combustion engine in 
which lean combustion is possible. 
[0002] 

[Description of the Prior Art] As an exhaust emission control device which purifies NOx from the 
exhaust gas discharged by the internal combustion engine in which lean combustion is possible, 
there is an NOx absorber represented by the occlusion reduction type NOx catalyst. An NOx 
absorber absorbs NOx, when the air-fuel ratio of inflow exhaust gas is Lean (namely, under a 
hyperoxia ambient atmosphere). Emit NOx absorbed when the oxygen density of inflow exhaust gas 
fell, and the occlusion reduction type NOx catalyst which is a kind of this NOx absorber It is the 
catalyst which emits NOx which absorbed NOx when the air- fuel ratio of inflow exhaust gas was 
Lean (namely, under a hyperoxia ambient atmosphere), and was absorbed when the oxygen density 
of inflow exhaust gas fell, and returns to N2. 

[0003] If this occlusion reduction type NOx catalyst (it may only be hereafter called a catalyst or an 
NOx catalyst) is arranged to the flueway of the internal combustion engine in which lean combustion 
is possible When the exhaust gas of the Lean air-fuel ratio flows, NOx in exhaust gas is absorbed by 
the catalyst. When the exhaust gas of SUTOIKI (theoretical air fuel ratio) or the Ricci air- fuel ratio 
flows, NOx absorbed by the catalyst is emitted as N02, and it is further returned to N2 by reduction 
components, such as HC in exhaust gas, and CO, namely, NOx is purified. 

[0004] By the way, if the sulfur content is contained in the fuel for an internal combustion engine 
and a fuel is generally burned with an. internal combustion engine, the sulfur content in a fuel will 
burn and sulfur oxides (SOx), such as S02 and S03, will be generated. Since said occlusion 
reduction type NOx catalyst absorbs SOx in exhaust gas by the same mechanism as performing 
absorption of NOx, if an NOx catalyst is arranged to an internal combustion engine's flueway, not 
only NOx but SOx will be absorbed by this NOx catalyst. 

[0005] However, SOx absorbed by said NOx catalyst is easy to tend be accumulated into a catalyst 
that it decomposes and is hard to be emitted in order to form a stable sulfate with time amount 
progress. If the SOx accumulated dose within an NOx catalyst increases, in order that the NOx 
absorption capacity of a catalyst may decrease, the rate of NOx purification will fall. This is the so- 
called SOx poisoning. In order to continue at a long period of time and to maintain highly the NOx 
decontamination capacity of an occlusion reduction type NOx catalyst, SOx desorption processing is 
performed to an NOx catalyst, it is necessary to desorb SOx absorbed and the activation stage of this 
SOx desorption processing becomes very important. 
[0006] 

[Problem(s) to be Solved by the Invention] Here, there is a view which it has of the time of SOx of 
the specified quantity being accumulated in an NOx catalyst as one of the decision approaches of a 
SOx desorption processing activation stage. In this case, conventionally, the SOx accumulated dose 
absorbed by the NOx catalyst was presumed based on the mileage of a car, the NOx concentration 
difference of the inlet port of an NOx catalyst, and an outlet, or the temperature gradient of the inlet 
port of an NOx catalyst, and an outlet as indicated by the patent official report of a patent number 
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No. 2745985 etc. That is, based on the direct data about SOx, the SOx desorption processing 
activation stage was not necessarily determined conventionally. 

[0007] Therefore, grasp of the SOx accumulated dose absorbed by the NOx catalyst was inadequate, 
and there was a possibility that a SOx desorption processing activation stage might become 
unsuitable. This invention is made in view of the trouble of such a Prior art, and the technical 
problem which this invention tends to solve is by managing SOx desorption processing based on the 
SOx concentration of the exhaust gas of the outlet of an occlusion reduction type NOx catalyst to 
continue at a long period of time and maintain highly the NOx purification capacity of an occlusion 
reduction type NOx catalyst. 
[0008] 

[Means for Solving the Problem] This invention adopted the following means, in order to solve said 
technical problem. The exhaust emission control device of the internal combustion engine 
concerning this invention is prepared in the flueway of the internal combustion engine in which (b) 
lean combustion is possible. The NOx absorber which emits NOx absorbed when the oxygen density 
of the exhaust gas which absorbs NOx and flows when the air-fuel ratio of the flowing exhaust gas is 
Lean was low, (b) A SOx concentration detection means for it to be prepared in the flueway of the 
lower stream of a river of said NOx absorber, and to detect the SOx concentration of exhaust gas, An 
exhaust air Air Fuel Ratio Control means to control the air-fuel ratio of exhaust gas to theoretical air 
fuel ratio or the Ricci air-fuel ratio when desorbed from SOx absorbed by said NOx absorber, (Ha) It 
is characterized by operating said exhaust air Air Fuel Ratio Control means based on the SOx 
concentration of the NOx absorber lower stream of a river detected by the preparation and said SOx 
concentration detection means. 

[0009] Since the SOx concentration detection means has detected the SOx concentration of an NOx 
absorber lower stream of a river, the advance condition of SOx poisoning of an NOx absorber can be 
grasped exactly. And since the exhaust air Air Fuel Ratio Control means is operated based on the 
SOx concentration detected by the SOx concentration detection means, optimal SOx desorption 
processing can be performed to an NOx absorber. 

[0010] As an internal combustion engine in this invention in which lean combustion is possible, the 
lean burn gasoline engine and diesel power plant of the direct injection in a cylinder can be 
illustrated. The air- fuel ratio of exhaust gas means the ratio of the air supplied in the flueway in the 
upstream rather than the engine inhalation-of-air path and the NOx absorber, and a fuel 
(hydrocarbon). 

[001 1] When an internal combustion engine is a lean burn gasoline engine, an exhaust air Air Fuel 
Ratio Control means can be performed with a means to control the air- fuel ratio of the gaseous 
mixture supplied to a combustion chamber. Moreover, when an internal combustion engine is a 
diesel power plant, a means to control the so-called subinjection to which an expansion line injects a 
fuel like an exhaust air line like an inhalation-of-air line, or the means which carries out supply 
control of the reducing agent into an upstream flueway rather than an NOx absorber can realize an 
exhaust air Air Fuel Ratio Control means. 

[0012] An occlusion reduction type NOx catalyst can be illustrated as an NOx absorber. An 
occlusion reduction type NOx catalyst is a catalyst which emits NOx absorbed when the air- fuel 
ratio of the flowing exhaust gas was Lean, NOx was absorbed and the oxygen density in the flowing 
exhaust gas fell, and returns to N2. This occlusion reduction type NOx catalyst makes an alumina 
support, and it comes to support at least one chosen from Potassium K, Sodium Na, Lithium Li, 
alkali metal like Caesium Cs, Barium Ba, an alkaline earth like Calcium calcium, Lanthanum La, 
and rare earth like Yttrium Y, and noble metals like Platinum Pt on this support. 
[0013] In the exhaust emission control device of the internal combustion engine concerning this 
invention, it has a SOx accumulated dose calculation means compute the amount of SOx(es) 
absorbed by said NOx absorber based on the concentration difference of the SOx concentration of 
said NOx absorber upstream, and the SOx concentration of the NOx absorber lower stream of a river 
detected with said SOx concentration detection means, and when the SOx accumulated dose 
computed by this SOx accumulated dose calculation means reaches the specified quantity, Air Fuel 
Ratio Control by said exhaust-air Air Fuel Ratio Control means can be started. 
[0014] case the SOx concentration of the NOx absorber upstream is larger than the SOx 
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concentration of an NOx absorber lower stream of a river -- the concentration — it is possible that 
difference is absorbed by the NOx absorber. Therefore, if this concentration difference is multiplied 
by the amount of exhaust gas, the amount of SOx(es) (SOx accumulated dose) absorbed by the NOx 
absorber is computable. 

[0015] In the exhaust emission control device of the internal combustion engine concerning this 
invention, when the SOx concentration of the NOx absorber lower stream of a river detected with 
said SOx concentration detection means is rising and the SOx concentration of said NOx absorber 
lower stream of a river approaches the SOx concentration of the NOx absorber upstream to a 
predetermined value, Air Fuel Ratio Control by said exhaust air Air Fuel Ratio Control means can be 
started. It is because the SOx concentration of an NOx absorber lower stream of a river approaches 
the SOx concentration of the NOx absorber upstream, and even if it does not compute the SOx 
accumulated dose of an NOx absorber, the advance condition of SOx poisoning can be grasped as 
the SOx accumulated dose of an NOx absorber approaches a saturation state. 
[0016] Moreover, when the SOx accumulated dose which was equipped with a SOx accumulated 
dose calculation means to compute the amount of SOx(es) absorbed by said NOx absorber based on 
the concentration difference of the SOx concentration of said NOx absorber upstream and the SOx 
concentration of the NOx absorber lower stream of a river detected with said SOx concentration 
detection means, in this case, and was computed by this SOx accumulated dose calculation means is 
below the specified quantity, it is desirable to forbid Air Fuel Ratio Control by said exhaust air Air 
Fuel Ratio Control means. Even if it operates an exhaust air Air Fuel Ratio Control means in the 
condition with few SOx accumulated doses of an NOx absorber, it is because it cannot be efficiently 
desorbed from an NOx absorber to SOx but a reducing agent becomes useless. 
[0017] When the SOx concentration of an NOx absorber lower stream of a river approaches the SOx 
concentration of the NOx absorber upstream to a predetermined value and Air Fuel Ratio Control by 
said exhaust air Air Fuel Ratio Control means is started in the exhaust emission control device of the 
internal combustion engine concerning this invention It has a SOx accumulated dose calculation 
means to compute the amount of SOx(es) absorbed by said NOx absorber based on the concentration 
difference of the SOx concentration of said NOx absorber upstream, and the SOx concentration of 
the NOx absorber lower stream of a river detected with said SOx concentration detection means. 
According to the magnitude of the SOx accumulated dose computed by this SOx accumulated dose 
calculation means, the Air Fuel Ratio Control conditions of said exhaust air Air Fuel Ratio Control 
means may be amended. It is because there are optimal SOx desorption conditions according to the 
magnitude of a SOx accumulated dose. The Air Fuel Ratio Control conditions here are the Ricci 
degrees, the Ricci air-fuel ratio duration, etc. of an air-fuel ratio. 

[0018] In the exhaust emission control device of the internal combustion engine concerning this 
invention, when the SOx concentration of the NOx absorber lower stream of a river detected with 
said SOx concentration detection means is descending and the SOx concentration of said NOx 
absorber lower stream of a river approaches the SOx concentration of the NOx absorber upstream to 
a predetermined value, it is possible to end Air Fuel Ratio Control by said exhaust air Air Fuel Ratio 
Control means. When SOx is desorbed from the NOx absorber, even if it changes an exhaust air air- 
fuel ratio from Ricci to Lean before the desorption of SOx is completed completely, it is because, as 
for a period for a while, SOx is desorbed from an NOx absorber after changing to Lean. Thereby, the 
amount of the reducing agent used for SOx desorption can be reduced. 

[0019] In the exhaust emission control device of the internal combustion engine concerning this 
invention, the SOx concentration detection means formed in the flueway of the upstream of an NOx 
absorber can also detect the SOx concentration of said NOx absorber upstream, and it can also be 
presumed from an internal combustion engine's operational status. By taking into consideration the 
SOx concentration of the NOx absorber upstream, the advance condition of SOx poisoning can be 
grasped with a more sufficient precision. 
[0020] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the exhaust emission control 
device of the internal combustion engine concerning this invention is explained based on the drawing 
of drawin g 8 from drawing 1 . 

[0021] [Gestalt of the 1st operation] Drawing 1 is drawing showing the outline configuration at the 
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time of applying this invention to the gasoline engine for cars in which lean combustion is possible, 
this drawing — setting — a sign 1 — an engine body and a sign 2 — a piston and a sign 3 — in an inlet 
valve and a sign 6, a suction port and a sign 7 show an exhaust valve, and, as for a combustion 
chamber and a sign 4, a sign 8 shows [ an ignition plug and a sign 5 ] an exhaust air port, 
respectively. 

[0022] A suction port 6 is connected with a surge tank 10 through the corresponding branch pipe 9, 
and the fuel injection valve 1 1 which injects a fuel towards the inside of a suction port 6, 
respectively is attached in each branch pipe 9. A surge tank 10 is connected with an air cleaner 13 
through an air intake duct 12 and an air flow meter 21, and the throttle valve 14 is arranged in the air 
intake duct 12. 

[0023] On the other hand, the exhaust air port 8 is connected to the casing 18 which built in the 
occlusion reduction type NOx catalyst (NOx absorber) 17 through the exhaust manifold 15 and the 
exhaust pipe 16, and casing 18 is connected to the muffler which is not illustrated through an exhaust 
pipe 19. In addition, in the following explanation, the occlusion reduction type NOx catalyst 17 is 
abbreviated to the NOx catalyst 17. 

[0024] The electronic control unit (ECU) 30 for engine control consists of a digital computer, and 
ROM (read-only memory)32, RAM (random access memory)33, CPU (central processor unit)34, the 
input port 35, and the output port 36 which were mutually connected by the bi-directional bus 3 1 are 
provided. An air flow meter 21 generates the output voltage proportional to an inhalation air content, 
and this output voltage is inputted into input port 35 through A-D converter 38. 
[0025] The close gas SOx sensor (SOx concentration detection means of the NOx absorber 
upstream) 23 which generates the output voltage proportional to the SOx concentration of the 
exhaust gas which flows into the NOx catalyst 17 in the exhaust pipe 16 of the upstream of casing 18 
is formed, and the appearance gas SOx sensor (SOx concentration detection means of an NOx 
absorber lower stream of a river) 24 which generates the output voltage proportional to the SOx 
concentration of the exhaust gas which flows out of the NOx catalyst 17 is formed in the exhaust 
pipe 19 of the lower stream of a river of casing 18. The output voltage of these SOx(es) sensors 23 
and 24 is inputted into input port 35 through corresponding A-D converter 38, respectively. 
[0026] In the exhaust pipe 19 of the lower stream of a river of casing 18, the temperature sensor 25 
which generates the output voltage proportional to the temperature of exhaust gas is attached, and it 
is inputted into input port 35 through A-D converter 38 to which the output voltage of this 
temperature sensor 25 corresponds. Moreover, the rotational frequency sensor 26 which generates 
the output pulse showing an engine rotational frequency is connected to input port 35. The output 
port 36 is connected to the ignition plug 4 and the fuel injection valve 1 1 through the corresponding 
drive circuit 39, respectively. 

[0027] In this gasoline engine, fuel injection duration TAU is computed, for example based on a 
degree type. 

TAU=TP-K - here, TP shows basic fuel injection duration and K shows the correction factor. The 
basic fuel injection duration TP shows fuel injection duration required to make into theoretical air 
fuel ratio the air- fuel ratio of the gaseous mixture supplied in an engine cylinder. This basic fuel 
injection duration TP is beforehand found by experiment, and is beforehand memorized in ROM32 
in the form of a map as shown in drawing 2 as a function of engine load Q/N (inhalation air content 
Q / engine rotational frequency N) and the engine rotational frequency N. A correction factor K is a 
multiplier for controlling the air-fuel ratio of the gaseous mixture supplied in an engine cylinder, and 
if it is K= 1.0, the gaseous mixture supplied in an engine cylinder will serve as theoretical air fuel 
ratio. On the other hand, if the air- fuel ratio of the gaseous mixture supplied in an engine cylinder 
will become larger than theoretical air fuel ratio if set to K< 1.0, namely, it becomes Lean and it is 
set to K> 1.0, the air- fuel ratio of the gaseous mixture supplied in an engine cylinder will become 
smaller than theoretical air fuel ratio, namely, will serve as Ricci. 

[0028] and in the gasoline engine of the gestalt of this operation Lean Air Fuel Ratio Control is 
performed the value of a correction factor K being used as a value smaller than 1 .0 in a load 
operating range in engine low. At the time of the warm-up at the time of an engine heavy load 
operating range and engine starting, at the time of acceleration, SUTOIKI control is performed the 
value of a correction factor K being used as 1.0, and by the time of high-speed fixed- speed operation, 
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by the engine full load operating range, the value of a correction factor K is set up so that it may 
consider as a bigger value than 1.0 and Ricci Air Fuel Ratio Control may be performed. 
[0029] in an internal combustion engine, the value of a correction factor K usually makes [ in / the 
frequency by which low Naka load operation is carried out is the highest, therefore / most of an 
operation term throughout ] it smaller than 1 .0 — having - Lean ~ gaseous mixture is made to bum 
[0030] Drawing 3 shows roughly the concentration of the typical component in the exhaust gas 
discharged from a combustion chamber 3. unburnt [ in the exhaust gas discharged from a combustion 
chamber 3 as shown in this drawing ] — the concentration of HC and CO increases, so that the air- 
fuel ratio of the gaseous mixture supplied in a combustion chamber 3 becomes Ricci, and the 
concentration of the oxygen 02 in the exhaust gas discharged from a combustion chamber 3 
increases, so that the air- fuel ratio of the gaseous mixture supplied in a combustion chamber 3 
becomes Lean. 

[0031] The NOx catalyst (occlusion reduction type NOx catalyst) 17 held in casing 18 makes an 
alumina support, and it comes to support at least one chosen from Potassium K, Sodium Na, Lithium 
Li, alkali metal like Caesium Cs, Barium Ba, an alkaline earth like Calcium calcium, Lanthanum La, 
and rare earth like Yttrium Y, and noble metals like Platinum Pt on this support. 
[0032] The absorption/emission action of NOx which emits NOx absorbed when the NOx catalyst 17 
absorbed NOx when the air- fuel ratio (it may be hereafter called an exhaust air air- fuel ratio) of the 
flowing exhaust gas was Lean when this NOx catalyst 17 had been arranged to an engine's flueway, 
and the oxygen density in inflow exhaust gas fell is performed. Here, an exhaust air air-fuel ratio 
means the ratio of the air supplied in the upstream flueway from the engine inhalation-of-air path and 
the NOx catalyst 17, and a fiiel (hydrocarbon). 

[0033] in addition, when a fuel (hydrocarbon) or air is not supplied in an upstream flueway from the 
NOx catalyst 17 An exhaust air air- fuel ratio is [ therefore ] in agreement with the air- fuel ratio of 
the gaseous mixture supplied in a combustion chamber 3. In this case the gaseous mixture which the 
NOx catalyst 17 absorbs NOx when the air-fuel ratio of the gaseous mixture supplied in a 
combustion chamber 3 is Lean, and is supplied in a combustion chamber 3 — NOx absorbed when 
the inner oxygen density fell will be emitted. 

[0034] It is thought that the absorption/emission action of NOx by the NOx catalyst 17 is performed 
by the mechanism as shown in drawin g 4 . Although this mechanism is hereafter explained taking 
the case of the case where Platinum Pt and Barium Ba are made to support, on support, it becomes 
the same mechanism even if it uses other noble metals, alkali metal, an alkaline earth, and rare earth. 
[0035] First, as the oxygen density in inflow exhaust gas will increase sharply if inflow exhaust gas 
becomes Lean considerably, and shown in drawing 4 (A), it is oxygen 02. It adheres to the front face 
of Platinum Pt in the form of 02- or 02-. On the other hand, NO contained in inflow exhaust gas 
reacts with 02- or 02- on the front face of Platinum Pt, and is N02. It becomes (2 NO+02 - 
>2N02). 

' [0036] Subsequently, being absorbed in the NOx catalyst 17 and combining with the barium oxide 
BaO oxidizing on Platinum Pt, a part of generated N02 is diffused in the NOx catalyst 17 in the 
form of nitrate ion N03-, as shown in drawing 4 (A). Thus, NOx is absorbed in the NOx catalyst 17. 
[0037] As long as the oxygen density in inflow exhaust gas is high, N02 is generated on the front 
face of Platinum Pt, and it is NOx of the NOx catalyst 17. Unless absorptance is saturated, N02 is 
absorbed in the NOx catalyst 17, and nitrate ion N03- is generated. 

[0038] On the other hand, if the oxygen density in inflow exhaust gas falls and the amount of 
generation of N02 falls, a reaction will go to hard flow (N03->N02), and nitrate ion N03- within 
the NOx catalyst 17 will be emitted from the NOx catalyst 17 in the form of N02 or NO. That is, a 
fall of the oxygen density in inflow exhaust gas will emit NOx from the NOx catalyst 17. If the 
oxygen density in inflow exhaust gas will fall if the degree of Lean of inflow exhaust gas becomes 
low, therefore the degree of Lean of inflow exhaust gas is made low as shown in drawing 3 , NOx 
will be emitted from the NOx catalyst 17. 

[0039] on the other hand, when the gaseous mixture supplied in a combustion chamber 3 becomes 
SUTOIKI or the Ricci air- fuel ratio at this time, it is shown in drawin g 3 — as — unburnt [ from an 
engine / a lot of] - HC and CO discharge ~ having — unburnt [ these ] — HC and CO react with 
oxygen 02- on Platinum Pt, or 02-, and are made to oxidize 
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[0040] moreover, if an exhaust air air-fuel ratio turns into theoretical air fuel ratio or the Ricci air- 
fuel ratio, in order for the oxygen density in inflow exhaust gas to fall to the degree of pole, N02 or 
NO is emitted from the NOx catalyst 17, and this N02 or NO is shown in drawing 4 (B) — as — 
unburnt - it reacts with HC and CO, and it is made to return and is set to N2. 
[0041] That is, HC in inflow exhaust gas and CO react immediately with oxygen 02- on Platinum 
Pt, or 02- first, and are made to oxidize, and if HC and CO still remain even if oxygen 02- or 02- 
on Platinum Pt is subsequently consumed, NOx emitted from the NOx catalyst 17 and NOx in inflow 
exhaust gas will be made to return them to N2 by this HC and CO. 

[0042] Thus, when N02 or NO stops existing on the front face of Platinum Pt, N02 or NO is emitted 
to a degree from a degree from the NOx catalyst 17, and it is made to return to N2 further. Therefore, 
when an exhaust air air- fuel ratio is made into theoretical air fuel ratio or Ricci, NOx will be emitted 
to the inside of a short time from the NOx catalyst 17. 

[0043] Thus, if an exhaust air air-fuel ratio becomes Lean, NOx will be absorbed by the NOx 
catalyst 17, and if an exhaust air air-fuel ratio is made into theoretical air fuel ratio or Ricci, NOx 
will be emitted to the inside of a short time from the NOx catalyst 17, and will be returned to N2. 
Therefore, discharge of NOx to the inside of atmospheric air can be prevented. 
[0044] By the way, since gaseous mixture supplied in a combustion chamber 3 is made into Ricci at 
the time of full load running, and gaseous mixture is made into theoretical air fuel ratio at the time of 
heavy load operation and gaseous mixture is made into Lean at the time of low Naka load operation 
as mentioned above with the gestalt of this operation NOx in exhaust gas will be absorbed by the 
NOx catalyst 17 at the time of low Naka load operation, and NOx will be emitted and returned from 
the NOx catalyst 17 at the time of full load running and heavy load operation etc. Frequency, such as 
full load running or heavy load operation, is low, and if there is much frequency of low Naka load 
operation and the operation time excels, emission and reduction of NOx stop meeting the deadline, 
the absorptance of NOx of the NOx catalyst 17 will be saturated, and it will become impossible 
however, to absorb NOx. 

[0045] then - the gestalt of this operation - Lean - the time of performing inside low load driving, 
when combustion of gaseous mixture is performed — comparatively — alike — a short period — a 
spike — like (short time) — SUTOIKI or Ricci — the air- fuel ratio of gaseous mixture is controlled so 
that combustion of gaseous mixture is performed, and emission and reduction of NOx are performed 
in short period. Thus, for the absorption/emission of NOx, it has called it the Lean Ricci Spike 
control to control "Lean", and the "spike-theoretical air fuel ratio or the Ricci air-fuel ratio (Ricci 
Spike)" to be repeated by turns the period with an exhaust air air-fuel ratio (the gestalt of this 
operation air- fuel ratio of gaseous mixture) short in comparison. In addition, in this application, the 
Lean Ricci Spike control shall be included in Lean Air Fuel Ratio Control. 

[0046] On the other hand, if sulfur (S) is contained in the fuel and the sulfur in a fuel burns, sulfur 
oxides (SOx), such as S02 and S03, will be generated, and these [ SOx ] in exhaust gas will also 
absorb the NOx catalyst 17. It is thought that the SOx absorption mechanism of the NOx catalyst 17 
is the same as an NOx absorption mechanism. Namely, if it explains taking the case of the case 
where Platinum Pt and Barium Ba are made to ****, on support like the time of explaining the 
absorption mechanism of NOx, as mentioned above When an exhaust air air- fuel ratio is Lean, 
oxygen 02 has adhered to the front face of the platinum Pt of the NOx catalyst 17 in the form of 02- 
or 02-, and SOx in inflow exhaust gas (for example, S02) oxidizes on the front face of Platinum Pt, 
and serves as S03. 

[0047] Then, generated S03 is absorbed in the NOx catalyst 17, combines with the barium oxide 
BaO, oxidizing further on the front face of Platinum Pt, is diffused in the NOx catalyst 17 in the 
form of sulfate ion S042-, and forms £ sulfate BaS04. Since it is easy to make a crystal big and 
rough and it tends [ comparatively ] to be stabilized, once it is generated, the decomposition and 
desorption of this BaS04 will be hard to be done. And if the amount of generation of BaS04 in the 
NOx catalyst 17 increases, the amount of BaO which can participate in absorption of the NOx 
catalyst 17 will decrease, and the absorptance of NOx will decline. It is this, i.e., SOx poisoning. 
Therefore, in order to maintain the NOx absorptance of the NOx catalyst 17 highly, it is necessary to 
perform SOx desorption processing from which SOx absorbed by the NOx catalyst 17 to proper 
timing is desorbed. 
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[0048] In order to desorb SOx from the NOx catalyst 17, it turns out that it is necessary to make the 
air- fuel ratio of the flowing exhaust gas into theoretical air fuel ratio or the Ricci air- fuel ratio and, 
and it is easy to ****, so that the catalyst floor temperature of the NOx catalyst 17 is high. 
[0049] And with the gestalt of this operation, also when making the air- fuel ratio of exhaust gas into 
theoretical air fuel ratio or the Ricci air- fuel ratio for SOx desorption processing, it carries out by 
controlling the air- fuel ratio of the gaseous mixture which controls the fuel quantity injected from a 
fuel injection valve 1 1 by ECU30, and is supplied to a combustion chamber 3 to theoretical air fuel 
ratio or the Ricci air- fuel ratio. Therefore, ECU30 and a fuel injection valve 1 1 constitute an exhaust 
air Air Fuel Ratio Control means. 

[0050] Drawing 5 shows an example of aging of the SOx concentration of the upstream of** 
exhaust air air- fuel ratio the time of performing the Lean Ricci Spike control for the 
absorption/emission and reduction processing of NOx, and when performing SUTOIKI or Ricci Air 
Fuel Ratio Control for SOx desorption processing, the SOx accumulated dose of the **NOx catalyst 
17, and the **NOx catalyst 17, and a lower stream of a river. In addition, in this drawing, the exhaust 
air air- fuel ratio at the time of NOx absorption/emission and reduction processing omits Ricci Spike, 
and is indicating by Lean, and the Ricci display in the exhaust air air- fuel ratio at the time of SOx 
desorption processing is a concept containing theoretical air fuel ratio. Hereafter, with reference to 
drawing 5 , aging of a SOx accumulated dose and SOx concentration is explained. 
[0051] (1) If the exhaust gas of the Lean air- fuel ratio flows for the NOx catalyst 17 when there are 
few SOx accumulated doses of tl - the t2NOx catalyst 17, since SOx in exhaust gas will be absorbed 
by the NOx catalyst 17, the SOx accumulated dose of the NOx catalyst 17 increases with time. 
Moreover, while SOx in exhaust gas is absorbed by the NOx catalyst 17, the SOx concentration of 
the exhaust gas (henceforth catalyst appearance gas) of the lower stream of a river of the NOx 
catalyst 17 is lower than the SOx concentration of the exhaust gas (henceforth catalyst close gas) of 
the upstream of the NOx catalyst 17. 

[0052] (2) If the SOx accumulated dose of t2 - the t3NOx catalyst 17 increases and SOx absorption 
capacity decreases, the SOx concentration of catalyst appearance gas will approach the SOx 
concentration of catalyst close gas gradually. This means that SOx which carries out through pass, 
without being absorbed with the NOx catalyst 17 increases gradually, consequently its increase 
degree of the SOx accumulated dose of the NOx catalyst 17 becomes blunt. 
[0053] (3) In t3-t4t3, if an elevated temperature and Ricci Air Fuel Ratio Control (air- fuel ratio 
regularity) are started in order to desorb SOx from the NOx catalyst 17, since SOx desorbed from the 
NOx catalyst 17 will flow into the lower stream of a river of the NOx catalyst 17, the SOx 
concentration of catalyst appearance gas becomes higher than the SOx concentration of catalyst 
close gas, and the SOx accumulated dose of the NOx catalyst 17 decreases with time. The SOx 
concentration of catalyst appearance gas greets a peak by predetermined time, after starting an 
elevated temperature and Ricci Air Fuel Ratio Control, and it decreases gradually after that. 
[0054] (4) End an elevated temperature and Ricci Air Fuel Ratio Control in t4-t5, however t4, and 
while it is for a while even after shifting to the Lean Ricci Spike control, the desorption of SOx 
continues from the NOx catalyst 17. Thus, although after [ the reason's / SOx desorption continues ] 
an elevated temperature and the Ricci Air Fuel Ratio Control termination is not clear, it is clear from 
many experimental results that repeatability is in this phenomenon. And in t5, if SOx stops desorbing 
from the NOx catalyst 17, the SOx concentration of catalyst appearance gas and the SOx 
concentration of catalyst close gas will become equivalent, and the SOx accumulated dose of the 
NOx catalyst 1 7 will become min at this time. 

[0055] (5) If it passes over t5-t6t5, again, SOx comes to be absorbed by the NOx catalyst 17, the 
SOx concentration of catalyst appearance gas becomes gradually small rather than the SOx 
concentration of catalyst close gas, and the SOx concentration of catalyst appearance gas balances in 
t6. <BR> [0056] Namely, C point the SOx concentration of catalyst appearance gas and whose SOx 
concentration of catalyst close gas correspond While [ from a SOx desorption condition to a SOx 
absorbing state ] it changes, it is the point and the NOx catalyst 17 is adsorbing SOx in exhaust gas 
When the SOx concentration of catalyst appearance gas becomes smaller than the SOx concentration 
of catalyst close gas and SOx is desorbed from the NOx catalyst 17, the SOx concentration of 
catalyst appearance gas becomes larger than the SOx concentration of catalyst close gas. 
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[0057] And it sets at the period (t0-t3) when the SOx concentration of catalyst appearance gas is 
smaller than the SOx concentration of catalyst close gas. If the SOx concentration difference is 
multiplied by the amount of exhaust gas, the amount of SOx(es) absorbed by the NOx catalyst 17 
will be computed, and it sets at the period (t3-t5) when the SOx concentration of catalyst appearance 
gas is larger than the SOx concentration of catalyst close gas. When the SOx concentration 
difference is multiplied by the amount of exhaust gas, the amount of SOx(es) desorbed from the 
NOx catalyst 17 will be computed. 

[0058] So, with the gestalt of this 1st operation, the amount of SOx(es) absorbed by the NOx catalyst 
17 from tO was computed, the SOx accumulated dose was computed by integrating this, and when 
the computed SOx accumulated dose reached a predetermined upper limit, an elevated temperature 
and Ricci Air Fuel Ratio Control were started. And after starting an elevated temperature and Ricci 
Air Fuel Ratio Control, when the amount of SOx(es) desorbed from the NOx catalyst 1 7 was 
computed, the SOx accumulated dose in the middle of SOx desorption was computed by carrying out 
sequential subtraction of this from said SOx accumulated dose and a SOx accumulated dose became 
below a predetermined lower limit, an elevated temperature and Ricci Air Fuel Ratio Control were 
ended. 

[0059] If it does in this way, the SOx accumulated dose of the NOx catalyst 17 can be grasped 
correctly, SOx desorption can be started at the optimal stage, and supply of the exhaust gas of the 
Ricci air-fuel ratio can be ended at the optimal stage. Consequently, while being able to continue at a 
long period of time and being able to maintain the NOx decontamination capacity of the NOx 
catalyst 17 highly, the fuel consumption aggravation accompanying SOx desorption can be reduced. 
[0060] Next, with reference to drawing 6 , the SOx desorption control running routine in the gestalt 
of the 1st operation is explained. The flow chart which consists of each step which constitutes this 
control routine is memorized by ROM32 of ECU30, and this control routine is performed by CPU34 
for every fixed time amount. 

[0061] <Step 101> First, in step 101, ECU30 reads the SOx concentration (it may be hereafter called 
close gas SOx concentration for short) of the catalyst close gas detected by the close gas SOx sensor 
23, and reads the SOx concentration (it may be hereafter called appearance gas SOx concentration 
for short) of the catalyst appearance gas detected by the appearance gas SOx sensor 24. 
[0062] It progresses to step 102, close gas SOx concentration comes out, and <step 102>, next 
ECU30 judge whether it is larger than gas SOx concentration. It means that the NOx catalyst 17 is 
SOx absorbing the affirmation judging in step 102, and means that the NOx catalyst 17 is being SOx 
desorbed from a negative judging. 

[0063] When an affirmation judging is carried out at <step 103> step 102, ECU30 progresses to step 
103 and adds a SOx accumulated dose. If it explains in full detail, will come out of the close gas SOx 
concentration read at step 101, will subtract gas SOx concentration, will search for a SOx 
concentration difference, on the other hand, will read the inhalation air content at present detected 
with the air flow meter 21, and this will be made into the amount of exhaust gas. The amount of SOx 
(es) absorbed by the NOx catalyst 17 after performing this routine this time before performing next 
time is computed, this amount of absorption SOx(es) is added in a SOx counter, and a SOx 
accumulated dose at present is calculated. 

[0064] <Step 104>, next ECU30 progress to step 104, and judge whether the SOx accumulated dose 
is over the upper limit set up beforehand. Since it still is not the stage when SOx desorption 
processing should be performed when a negative judging is carried out at step 104, it progresses to a 
return. 

[0065] When an affirmation judging is carried out at <step 105> step 104, ECU30 progresses to step 
105, and since it is desorbed from SOx, it starts Ricci Air Fuel Ratio Control which controls the air- 
fuel ratio of exhaust gas to theoretical air fuel ratio or the Ricci air- fuel ratio from the NOx catalyst 
17. In addition, while this Ricci Air Fuel Ratio Control is performed, temperature up control to the 
NOx catalyst 17 is performed, and the catalyst floor temperature of the NOx catalyst 17 is controlled 
by the proper means by the optimal temperature for SOx desorption. 

[0066] Since SOx is desorbed from the NOx catalyst 17 and appearance gas SOx concentration 
becomes higher than close gas SOx concentration by activation of <step 106> Ricci Air Fuel Ratio 
Control and temperature up control, when this routine is performed next time, a negative judging is 
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carried out in step 102, and ECU30 progresses to step 106 and subtracts a SOx accumulated dose. 
[0067] If it explains in full detail, the inhalation air content of this time which came out, subtracted 
close gas SOx concentration from gas SOx concentration, searched for the SOx concentration 
difference, and was detected with the air flow meter 21 on the other hand read at step 101 is read, by 
making this into the amount of exhaust gas, the amount of SOx(es) desorbed from the NOx catalyst 
17 after performing this routine this time before performing next time will be computed, the amount 
of desorption SOx(es) will be subtracted in a SOx counter, and a SOx accumulated dose at present 
will be calculated. 

[0068] <Step 107>, next ECU30 progress to step 107, and judge whether it is below the lower limit 
that the SOx accumulated dose set up beforehand. When a negative judging is carried out at step 
107, since it is in the condition that SOx is not fully desorbed from the NOx catalyst 17 yet, it 
progresses to a return, and Ricci Air Fuel Ratio Control and temperature up control are continued. 
[0069] Since SOx was fully desorbed from the NOx catalyst 17 when an affirmation judging was 
carried out at <step 108> step 107, ECU30 progresses to step 108 and ends Ricci Air Fuel Ratio 
Control and temperature up control. 

[0070] In the gestalt of this 1st operation, the part which performs step 103 among a series of signal 
processing by ECU30 can be called SOx accumulated dose calculation means to compute the amount 
of SOx(es) absorbed by the NOx catalyst (NOx absorber) based on the SOx concentration difference 
of the upstream and the lower stream of a river of an NOx catalyst (NOx absorber). 
[0071] [Gestalt of the 2nd operation] with the gestalt of the 1st operation of the above-mentioned 
Although the SOx accumulated dose of the NOx catalyst 17 was computed and the initiation stage 
and termination stage of an elevated temperature and Ricci Air Fuel Ratio Control for SOx 
desorption processing were judged based on the computed SOx accumulated dose from the SOx 
concentration difference of the upstream and the lower stream of a river of the NOx catalyst 17 With 
the gestalt of the 2nd operation, the initiation stage and termination stage of an elevated temperature 
and Ricci Air Fuel Ratio Control were judged based on the compound value of the SOx 
concentration of the upstream and the lower stream of a river of the NOx catalyst 17, without 
computing a SOx accumulated dose. 

[0072] If the SOx accumulated dose of the NOx catalyst 17 increases and a saturation state is 
approached as mentioned above, the SOx concentration of catalyst appearance gas will approach the 
SOx concentration of catalyst close gas (setting to drawing 5 between t2-t3). Therefore, SOx are 
recording extent of the NOx catalyst 1 7 can be grasped by to what extent appearance gas SOx 
concentration approached close gas SOx concentration. So, with the gestalt of this 2nd operation, 
when the ratio of appearance gas SOx. concentration and close gas SOx concentration became a 
predetermined ratio (for example, 1 :2) (it sets to drawing 5 and is the A section), an elevated 
temperature and Ricci Air Fuel Ratio Control were started. 

[0073] Moreover, when SOx is desorbed from the NOx catalyst 17, even if it changes an exhaust air 
air- fuel ratio from Ricci to Lean before the desorption of SOx is completed completely, after 
changing to Lean, the NOx catalyst 17 to SOx is desorbed from the period for a while (setting to 
drawing 5 between t4-t5). Therefore, while performing Ricci Air Fuel Ratio Control, before 
appearance gas SOx concentration is in agreement with close gas SOx concentration, the amount of 
the reducing agent used can be reduced by being able to make the time of appearance gas SOx 
concentration approaching close gas SOx concentration to a predetermined value into the termination 
stage of an elevated temperature and Ricci Air Fuel Ratio Control, and doing so. So, with the gestalt 
of this 2nd operation, when the ratio of appearance gas SOx concentration and close gas SOx 
concentration became a predetermined ratio (for example, 2: 1) (it sets to drawing 5 and is the B 
section), an elevated temperature and Ricci Air Fuel Ratio Control were ended. 
[0074] If it does in this way, SOx are recording extent of the NOx catalyst 17 can be grasped with a 
sufficient precision, and SOx desorption can be started at the optimal stage. Moreover, supply of the 
exhaust gas of the Ricci air- fuel ratio can be ended at the optimal stage. Consequently, while being 
able to continue at a long period of time and being able to maintain the NOx decontamination 
capacity of the NOx catalyst 17 highly, the fuel consumption aggravation accompanying SOx 
desorption can be reduced. 

[0075] Next, with reference to drawing 7 , the SOx desorption control running routine in the gestalt 
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of the 2nd operation is explained. The flow chart which consists of each step which constitutes this 
control routine is memorized by ROM32 of ECU30, and this control routine is performed by CPU34 
for every fixed time amount. 

[0076] <Step 201 > First, in step 201, ECU30 reads the SOx concentration of the catalyst close gas 
detected by the close gas SOx sensor 23, and reads the SOx concentration of the catalyst appearance 
gas detected by the appearance gas SOx sensor 24. 

[0077] It progresses to step 202, close gas SOx concentration comes out, and <step 202>, next 
ECU30 judge whether it is larger than gas SOx concentration. It means that the NOx catalyst 17 is 
SOx absorbing the affirmation judging in step 202, and means that the NOx catalyst 17 is being SOx 
desorbed from a negative judging. 

[0078] When an affirmation judging is carried out at <step 203> step 202, ECU30 progresses to step 

203 and appearance gas SOx concentration judges whether it is under [ rise ]*♦****. It comes out as 
are shown in drawing 5 , and appearance gas SOx concentration falls immediately after the NOx 
catalyst 17 changes from a SOx desorption condition to a SOx absorbing state (tO-tl) and the SOx 
accumulated dose of the NOx catalyst 17 approaches saturation, and gas SOx concentration rises (t2- 
t3). At step 203, it judges whether the NOx catalyst 17 is in which this condition. Since it still is not 
the initiation stage of SOx desorption processing when a negative judging is carried out in step 203, 
ECU30 progresses to a return. 

[0079] When an affirmation judging is carried out in <step 204> step 203, ECU30 progresses to step 

204 and computes the ratio of concentration alpha of appearance gas SOx concentration and close 
gas SOx concentration. 

alpha=(appearance gas SOx concentration)/(close gas SOx concentration) 

[0080] It judges whether <step 205>, next ECU30 have the ratio of concentration alpha larger than a 
upper limit (for example, 0.5) which progressed to step 205 and was computed at step 204. Since it 
still is not the stage when SOx desorption processing should be performed when a negative judging 
is carried out at step 205, ECU30 progresses to a return. 

[0081] When an affirmation judging is carried out at <step 206> step 205, ECU30 progresses to step 
206, and since it is desorbed from SOx, it starts Ricci Air Fuel Ratio Control which controls the air- 
fuel ratio of exhaust gas to theoretical air fuel ratio or the Ricci air- fuel ratio from the NOx catalyst 
17. In addition, while this Ricci Air Fuel Ratio Control is performed, temperature up control to the 
NOx catalyst 17 is performed, and the catalyst floor temperature of the NOx catalyst 17 is controlled 
by the proper means by the optimal temperature for SOx desorption. 

[0082] Since SOx is desorbed from the NOx catalyst 17 and appearance gas SOx concentration 
becomes higher than close gas SOx concentration by activation of <step 207> Ricci Air Fuel Ratio 
Control and temperature up control, when this routine is performed next time, a negative judging is 
carried out in step 202, and ECU30 progresses to step 207. 

[0083] In step 207, as for ECU30, appearance gas SOx concentration judges whether it is under 
[ downward ]******.As shown in drawing 5 , appearance gas SOx concentration rises for a while 
from the Ricci Air Fuel Ratio Control initiation, peak value is greeted soon, and appearance gas SOx 
concentration descends after that (t3-t4). At step 207, it judges whether the NOx catalyst 17 is in 
which this condition. 

[0084] Since Ricci Air Fuel Ratio Control should not be ended yet when a negative judging is 
carried out in step 207, ECU30 progresses to a return and continues Ricci Air Fuel Ratio Control and 
temperature up control. 

[0085] When an affirmation judging is carried out in <step 208> step 207, ECU30 progresses to step 
208 and computes the ratio of concentration alpha of appearance gas SOx concentration and close 
gas SOx concentration. 

alpha=(appearance gas SOx concentration)/(close gas SOx concentration) 

[0086] It judges whether <step 209>, next ECU30 have the ratio of concentration alpha smaller than 
a lower limit (for example, 2) which progressed to step 209 and was computed at step 208. When a 
negative judging is carried out at step 209, since Ricci Air Fuel Ratio Control should not be ended, 
ECU30 progresses to a return and still continues Ricci Air Fuel Ratio Control and temperature up 
control. 

[0087] When an affirmation judging is carried out at <step 210> step 209, ECU30 progresses to step 
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210 and ends Ricci Air Fuel Ratio Control for SOx desorption processing, and temperature up 
control. 

[0088] [Gestalt of the 3rd operation] With the gestalt of the 2nd operation of the above-mentioned, 
although initiation ****** of an elevated temperature and Ricci Air Fuel Ratio Control is judged 
based on the ratio of concentration of the SOx concentration of the upstream and the lower stream of 
a river of the NOx catalyst 17, when the SOx concentration of the exhaust gas which flows into the 
NOx catalyst 17 is low, even if said SOx ratio of concentration fulfills predetermined conditions, as a 
SOx accumulated dose of the NOx catalyst 17, it is sometimes few. Thus, even if it performs an 
elevated temperature and Ricci Air Fuel Ratio Control in the condition with few SOx accumulated 
doses of the NOx catalyst 17, SOx will not be efficiently desorbed from the NOx catalyst 17, but a 
reducing agent will be consumed vainly. 

[0089] So, with the gestalt of this 3rd operation, when the SOx accumulated dose of the NOx 
catalyst 17 had not reached the specified quantity, activation of SOx desorption processing was 
forbidden, the SOx accumulated dose was more than the specified quantity, and when the SOx ratio 
of concentration of the upstream and the lower stream of a river of the NOx catalyst 17 fulfilled 
predetermined conditions, it restricted, and we decided to perform SOx desorption processing. 
[0090] Next, with reference to drawing 8 , the SOx desorption control running routine in the gestalt 
of the 3rd operation is explained. The flow chart which consists of each step which constitutes this 
control routine is memorized by ROM32 of ECU30, and this control routine is performed by CPU34 
for every fixed time amount. 

[0091] Since <steps 301-302> step 301,302 is the same as step 201,202 in the gestalt of the 2nd 
operation respectively, explanation is omitted. 

[0092] When an affirmation judging is carried out at step 302, ECU30 progresses to step 303 and 
adds a SOx accumulated dose. If it explains in full detail, will come out of the close gas SOx 
concentration read at step 101, will subtract gas SOx concentration, will search for a SOx 
concentration difference, on the other hand, will read the inhalation air content at present detected 
with the air flow meter 21, and this will be made into the amount of exhaust gas. The amount of SOx 
(es) absorbed by the NOx catalyst 17 after performing this routine this time before performing next 
time is computed, this amount of absorption SOx(es) is added in a SOx counter, and a SOx 
accumulated dose at present is calculated. 

[0093] <Step 304>, next ECU30 progress to step 304, and judge whether the SOx accumulated dose 
is over the SOx desorption activation lower limit set up beforehand. Since it still is not the stage 
when SOx desorption processing should be performed when a negative judging is carried out at step 
304, it progresses to a return. 

[0094] When an affirmation judging is carried out at step 305 - <step 31 1> step 304, ECU30 
progresses to step 305. From step 204 in the gestalt of the 2nd operation, since step 305 to the step 
31 1 is the same as step 210, it omits explanation. 

[0095] In addition, when a SOx accumulated dose is more than a SOx desorption activation lower 
limit in step 304, there is no processing corresponding to step 203 of the control routine in the gestalt 
of the 2nd operation in the control routine of the gestalt of the 3rd operation because it should 
already have passed over the period (it sets to drawing 5 and is tO-tl) to which appearance gas SOx 
concentration descends. 

[0096] After the <step> 312 ECU ends Ricci Air Fuel Ratio Control and temperature up control in 
step 3 1 1, it progresses to step 312, resets a SOx counter, and ends this routine. [ 30 ] 
[0097] In the gestalt of this 3rd operation, the part which performs step 303 among a series of signal 
processing by ECU30 can be called SOx accumulated dose calculation means to compute the amount 
of SOx(es) absorbed by the NOx catalyst (NOx absorber) based on the SOx concentration difference 
of the upstream and the lower stream of a river of an NOx catalyst (NOx absorber). 
[0098] gestalt] of operation of others [ [ ] the above-mentioned 2nd and the gestalt of the 3rd 
operation — the judgment of the termination stage of Ricci Air Fuel Ratio Control and temperature 
up control — the ratio of appearance gas SOx concentration and close gas SOx concentration — 
although carried out by whether alpha fulfills predetermined conditions (alpha< 2), the elapsed time 
after replacing with this and starting Ricci Air Fuel Ratio Control may judge said termination stage 
by whether predetermined time amount was reached. 
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[0099] Moreover, when judging the termination stage of Ricci Air Fuel Ratio Control by elapsed 
time as mentioned above, it is also possible to compute the SOx accumulated dose of a before [ SOx 
desorption processing initiation ], to amend SOx desorption processing conditions (Air Fuel Ratio 
Control conditions of an exhaust air Air Fuel Ratio Control means), such as the Ricci degree and the 
Ricci air- fuel ratio duration, according to the magnitude of the SOx accumulated dose, and to 
perform Ricci Air Fuel Ratio Control for SOx desorption processing. 

[0100] Although the SOx concentration of the exhaust gas which forms the close gas SOx sensor 23 
in the upstream of the NOx catalyst 17, and flows into the NOx catalyst 17 by this close gas SOx 
sensor 23 is detected with the gestalt of each above-mentioned operation, since it is dependent on 
fuel quantity and the amount of exhaust gas, the SOx concentration of the exhaust gas which flows 
into the NOx catalyst 17 can be presumed from engine operation conditions (fuel oil consumption, 
an air-fuel ratio, an inhalation air content, engine speed, etc.)- Therefore, instead of forming the close 
gas SOx sensor 23, the SOx concentration of catalyst close gas is computed by ECU30, and you may 
make it presume from an engine operation condition. 

[0101] Although the example applied to the gasoline engine explained this invention with the gestalt 
of each operation mentioned above, of course, this invention is applicable to a diesel power plant. 
Since it is carried out in the Lean region farther [ combustion in a combustion chamber ] than 
SUTOIKI in the case of a diesel power plant, the air-fuel ratio of the exhaust gas which flows into 
the NOx catalyst 17 in the usual engine operational status is very Lean, and although absorption of 
NOx and SOx is performed, emission of NOx and SOx is hardly performed. 
[0102] Moreover, an exhaust air air- fuel ratio is made into SUTOIKI or Ricci by making into 
SUTOIKI or Ricci gaseous mixture supplied to a combustion chamber 3 as mentioned above in the 
case of the gasoline engine. Although NOx and SOx which the oxygen density in exhaust gas is 
reduced and are absorbed by the NOx catalyst 17 can be made to emit In the case of a diesel power 
plant, if gaseous mixture supplied to a combustion chamber is made into SUTOIKI or Ricci, in the 
case of combustion, there can be the problem of soot being generated and cannot adopt. 
[0103] Therefore, in order to make an exhaust air air-fiiel ratio into SUTOIKI or Ricci, and to obtain 
an engine output, it is necessary when applying this invention to a diesel power plant, to supply a 
reducing agent (for example, gas oil which is a fuel) into exhaust gas apart from burning a fuel. Also 
by setting like an intake stroke, an expansion stroke, or an exhaust air line, and subinjecting a fuel in 
a gas column, supply of the reducing agent to exhaust gas is possible, or possible also by supplying a 
reducing agent in the flueway of the upstream of the NOx catalyst 17. 

[0104] In addition, even if it is a diesel power plant, when it has exhaust-gas-recirculation equipment 
(the so-called EGR equipment), it is possible by introducing exhaust-gas-recirculation gas into a 
combustion chamber so much to make the air- fuel ratio of exhaust gas into theoretical air fuel ratio 
or the Ricci air-fuel ratio. 
[0105] 

[Effect of the Invention] The NOx absorber which was formed in the flueway of the internal 
combustion engine in which (b) lean combustion is possible according to the exhaust emission 
control device of the internal combustion engine concerning this invention, (b) The SOx 
concentration detection means formed in the flueway of the lower stream of a river of said NOx 
absorber, An exhaust air Air Fuel Ratio Control means to control the air-fuel ratio of exhaust gas to 
theoretical air fuel ratio or the Ricci air- fuel ratio when desorbed from SOx absorbed by said NOx 
absorber, (Ha) By having made said exhaust air Air Fuel Ratio Control means operate based on the 
SOx concentration of the NOx absorber lower stream of a river detected by the preparation and said 
SOx concentration detection means The advance condition of SOx poisoning of an NOx absorber 
can be grasped exactly, and optimal SOx desorption processing can be performed to an NOx 
absorber. 

[0106] When the SOx concentration of the NOx absorber lower stream of a river detected with the 
SOx concentration detection means is descending, the SOx concentration of an NOx absorber lower 
stream of a river approaches the SOx concentration of the NOx absorber upstream to a 
predetermined value and Air Fuel Ratio Control by said exhaust air Air Fuel Ratio Control means is 
ended, the fuel consumption aggravation which can reduce the amount of the reducing agent used for 
SOx desorption, consequently originates in SOx desorption processing can be reduced. 
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3. In the drawings, any words are not translated. 



DRAWINGS 



Drawing 1] 




[Drawing 2] 

TPii TPii 



TP12 

t 
» 
i 
i 

TPlB 



TProi 
i 



TPm 



N 




http ://www4 . ipdl .ncipi . go . j p/cgi-bin/tran__web_c gi_ej j e 



12/15/2005 



JP,2001 -003782, A [DRAWINGS] 



[Drawing 4] 
(A) 



(B) 




NOa~— NO3- 



[Drawing 5] 



toti U t3 t4t5t6 



[Drawing 6] 



http ://www4 . ipdl .ncipi . go jp/cgi-biii/tran_web_cgi_ejj e 



JP,2001-003782,A [DRAWINGS] 



Page 3 of 5 



1 0 1 

t_ 



< 



A#xsoxiftg>tij#xsoxafc8 ? 



1 0 2 
J — ^ NO 



> 



YES 103 



NO 



1 0 4 
—L 



YES 105 



SOxHWA/Fliiim 



GEE) 



1 0 6 
L 



s oxsatraarr s 



> <H 



1 0 7 

— 1 — v NO 



YES 108 



S0xflj»A/F«lJW»7 



[Drawin g 7] 



http ://www4 . ipdl .ncipi .go j p/cgi-bin/tran_web_cgi_ejj e 



12/15/2005 



JP,2001-003782,A [DRAWINGS] 



Page 4 of 5 



c 



2 0 1 
L_ 



A^'^S Ox«fitttJ«^ S Ox*S 



2 0 2 



^A^soxats>aj^xsoxaai ?^ 



NO 



YES 203 



max s o r<m&u±m^^y (a&xso x*miTm>* ? 



2 0 7 

NO 





YES 204 


a =Hi^JX S OxilS/A^XS Ox^[ 


NO > 3 


2 0 5 

' — L 



a>0. 5? y 



1 


YES 208 


a -HtfJXS OxatK/A«X S 0x8$ 


3 


2 0 0 
k — k NO 



<° <2? > 



YES 206 



QfzD 



YES 210 
L 



SOxBaBA/F»J»»T 



[Drawing 8] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



12/15/2005 



JP,2001-003782,A [DRAWINGS] 

Q s oxiamtom J 



3 0 1 
i_ 



A*>x S O xMSLtthiix S Ox*& 



< 



3 0 2 
L 



> 



NO 



YES 303 
1 



s oxwueaojtt-s 



< 



W#X S O dttttT*>f>fe ? 



3 0 8 

NO 



3 0 4 



sox|fift»«<s 

SOxflWe^iTFIHfilULbbN 





YES 30 5 


a -tltfXS Ox»S/A^^S Oxiftg 


NO > 1 


306 
f 



V IN V 



a>0. 5 ? ^ 





YES 

3 0 9 


a =dl2f* S OxiiK/A^X S OxilK 




3 1 0 
k — k NO 



< Q<2? > 



YES 3 0 7 
L 



SOxJ!H»A/FSi«JlM«J 



YES 311 

• / 



SOxJB»A/F*JSJ«T 



3 1 2 
L 



SOx**>V^*U"bry h 



Page 5 of 5 



[Translation done.] 



http://vvww4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



12/15/2005 



w 

mm 



(JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number 2001003782 A 



(43) Date of publication of application: 09.01.01 



(5l)lnt a F02D 41/04 
F01N 3/08 
F01N 3/20 
F01N 3/24 
F01N 3/28 




(21) Application number 11172731 

(22) Date of fiOng: 1 8,06.99 


(71) Applicant 

(72) Inventor 


TOYOTA MOTOR CORP 
KATO KENJI 



(54) EXHAUST EMISSION CONTROL DEVICE FOR lower than a given value during SQx desorption 
INTERNAL combustion engine treatment, SQx desorption treatment Is completed. 

(57) Abstract COPYRIGHT: (C)2001.JPO 



PROBLEM TO BE SOLVED: To perform control of an 
executing timing of SOx desorption treatment of an 
occlusion reduction type NOx catalyst to an optimum 
value. 

SOLUTION: This control device is provided in the 
exhaust pipe 16 of a lean combustible interna] 
combustion engine with an occlusion reduction type 
NOx catalyst 17. In this case, an incoming gas SOx 
sensor 23 is provided upper stream from the NOx 
catalyst 17 and an outgoing gas SOx sensor 24 is 
provided downstream therefrom. Based on incoming 
gas SOx concentration delected by the incoming gas 
SOx sensor 23 and outgoing gas SOx concentration 
detected by the outgoing gas SOx sensor 24, an SOx 
storage amount of the NOx catalyst 17 is calculated, 
and when an SOx storage amount exceeds a given 
value, SOx desorption treatment is executed and 
when an SOx storage amount is reduced to a value 




(19)B*B#ffrr (JP) 02) & ffl 4# ffr & (A) (ll)ftfffiJB&l§S# 

#^2001-3782 
(P2001-3782A) 
(43)&B§ B ¥J£134£ 1 B 9 B (2001. 1. 9) 



(51) IntQ. 7 
F 0 2 D 41/04 
F 0 1 N 3/08 
3/20 

3/24 



mm? 

3 0 5 



F I 

F 0 2D 
FO IN 



41/04 
3/08 
3/20 



3/24 



OL 



3 0 5 Z 
A 
B 
E 
R 

(:£ 15 H) 



f-va-h*(##) 
3 GO 9 1 
3 G3 0 1 



(21){flSS# 


^¥11-172731 


(71) HSA 


000003207 










(22) ansa 


¥imi¥ 6 8 18 B (1999. 6. 18) 




sassBaTfrha^Biisa 








tarn m& 








«ft»fta*h3^nri#«j ha^gtd 














(74)«SA 


100089244 
















Stt*J€fc«< 


(54) [fgW©=&fM 









(57) [g&] 

[SSS] 0RH®7cMNOxjl!i!^©SOxajig|^cD|ltf 

[ft?&#Jg ] #*«^tt&rtj|^H®£Sltf 1 6 JC 

igB«C*Jl»r. NOidSttl 7©±»KA^SOx*> 
^2 3 4R». Ti*JCW^SO)rfe>1f2 4*RW 
S. A#XSOx-fe>U-2 3TtfcmOfcA#XSOx8tg 
itiitfX S Oxfe>-y 2 4tt!aiil/fc(ii^ S OxrggK 
g-^UTNOxttiSl 7CDSOxS«S*#ffiU SOx 

»a«**»f jewjLtK Cities oxbmhui&x 
?f u . so yssmnm^ic s o &&m.&ffimmrFu: & 




--30 



(2) 

1 

wim i ] ( a ) mmm^mmmmvmm 

ZICNO x£5R4X L«EAf SSFfW OWmi&&&{&^ » 
t*(C^iRU/cNOx^Stttl-r-5)NOx®JRM<»:. (a) 
MIB N O xg&iKfct©TS£©£ f fUIBSfcg: W 6 *k SMW 

wrzsmgMttnw^mt. io 

©iRWT^© s OxrSKtca-^UTfiriBgp^Mtb^liai 

a. 

[Hl^g 2 ] MfBN Ox©JRM±^<D S Oxt^gi mflB 
S O x&gg&ffi#Kf 4ft til L/cNO x©Jl5tf*T?£© S O x 

cds o xwmmnm^mic cfconmsn/cso x^isa** 

iffi£»cii Lfc i » «c WESf«2aKtk«l»#S{c J: Sffi 20 
«tfcW»*BB*ft-rSC i*!i#S!ti-r^i*#31 1 (CRUX® 

C»3J8B 3 ] MIB S OxiMH*lH#K«: «fc 0 tfttB LA: 
NOxRjRt*T»©SOjdiJt**JJ?*T*o"r. IMBN 
OxKiRMT^© S OxfllK^NOx!RiR«±SS© S Oxig 
gtcgfSI * "CBBa L fc 4 * «: mflBf Ma2j*RttlW»^a 

KE«^rt««H©»«JWbaE«. 

[ ISM 4 3 a N O x©lRM ±?fc© S O x?£K i mriB 
SOx?igS^tb^©-C^ttlL/cNOx®HXMT8fe©SOx 30 
?lS©^SMK:a-^c >~CbuIBN O x©i&#(c mSL 3 tit 

c»*sox«*»a-r4soj«aHWffl^a*«A. c 

©S OxSWM^tB^KiCcfc «3#Ul$nfcS OxSSS^ 
©rt««M©»»iMtSIK. 

[ISjjSS 5 ] iiilBN Ox®iRW±^© S OxjgSi BtfiB 
S O x?gSt£ffl*I8r tttti L/cNO xRiRWTi*© S O x 
«ft©aUSaiK:*-3ir>"C«rBEN OxKJfcftteSfciR S nt 

<,»ssoxS£#rfflr*soxS8isajm#©*«*. c 40 
©s OxSSts»ai#©{Ccfc o^fcHSftfcs ox^aa© 
$ ft m L-C. Mi BSBR^lt«H^S©2aiWt*WP 

* c t *<m. t -r -sit*^ 3 tci bi£©f*i*s$ 

«W©SP*iWt8«. 

6 ] mrtas oxi^s^a^SKct <o&m utc 

NOx!RjR«TiS©SOxjgS[*STI^ I ti-C*oT. BiriBN 
O xCRJDcWTSS© S O xil£*s N O xSRiRtttifc© SOxiS 
RKBrjett * L fc 4 * (C B?f BPM£8*i±fijlJ®*& 

S fctt 3 itlBi&©rt8*tg«l©gfftfiHb£Sg. 50 



4tP32 0 0 1 -3 7 8 2 

2 

[Sf*^7 3 BylBNOx5RJtxtt±i^©SOxigg[«. N 
Ox©JDtW©±SiE©gEmffiiSSKaWfc S Ox?£Mt££B*IS 

(cfc D&tBir-s c <t£#i&£-r ?>w^2 ^6 6 ©t,>-r 

ftjfctcB»©rt«^©j#^ft*SB. 
[MM8B8] mflBNOxtRllxW±^©SOxigS«. 

«^sw©ai£«ss^6Jt3£-r<&c i*««4-rsni3»gi 
2 *> h 6 ©i»-rn^K:iBtg©F»9jtiaM©gf«^b^g. 

[000 1 ] 

x) £^bt-£c£#r#£gfm?IKb£Sgu:MT£*>© 
[0 00 2 ] 

jiBI^NOxM$Kf^3ft&NOx©iDctt#&£. N 

mmmmmmrf) ©i^scNOx^i&iixL. mxum 
©aasaKswsT l a: i * ec ©nx l tc n o x=& & m 

•r-Sfe©-C&f3. C©NOx?RlR*t©— aT*-5!RJgS 
tcSNOx«®«. «EA»«3VX©ffi«Sib&*y-> (BP 

^M*iJ#ffl«T) ©i^tcNOx^riRjRL. 
SPflH^©BBR«IK#iSTLfc&*«:!RjRLfcNOx* 

&m ln, «:S7c-r^fei^-c*-s. 

[0 00 3] C©lR^S3rMNOxl!l!^ (OT. 
^^^liNOxftfe^it^Cife*^) *#^^oJ 
«6<crt«18W©»Stil»«:HB-r U - >2S«Slt© 
f f«^X*i^n/c4 1 tC«^«**^4i©N Ox*^^Kl 

J:b©gfm**^36^nA: <!: ^ CCMMKlRJRS ftT O 
^fbSti^.. 

[0 00 4] ic^-c, rtM«M©^mtc«5S 
mtp<DffimWfi®M LtrsOj-^sOj^c i'©^H^b^j 

(SOx) *s^-rs. mrlB^STcISNOxM&lW:. N 
Ox©©iRfPffl ; S:tf ^ ©<b L^ ^7-XA-Cgm**Xtti 

©SOx©tRJK£f?5©:e. rt«St8K©SfMiilS«:NOx 
^^EHfSi. C©NOxM^«:ttNOx©*A c ce > -r 
SOxfetRjR$n-5«, 

[0 00 5] iC5*i. BfrfBN0^4l«K:©JR§n/cS 

NOxM^^soxSga^itA-rsi. fey«©N 

Ox©JtRi?SA^^-r-5/tat)NOx^fb^igTT-5. C 
tl^§flB S O xffim~C$> Z> . (RiSSTtS} N O xliiS© N o 

x&imz&micw-3xi!iz<iimTz>tcisbicte % noxM 
^jc^Lsoxjuiiitoa^lltfL. ©itx^tx-ri^sox 



3 

£ BUI £ it $> o . c © s o y&MN9&0>2&f& 

[0 00 6 ] 

[¥m*m$kL& f >t-tzwm] ccr. soxnantM 

fi©SOx#g«£ftfc<t#£T3#;i;fr!& s £>£. c© 
fi£*tt. «*l*ft* 2 7 4 5 9 8 5 -^(D^fI^^S 

aS0xS8tt*> *W©j£frE«. **l»tt. NOxM 

•j, fi£*»i. soxKPBr*ia6wa:5 t -*«cas-Jir»'c 
it. 

[0 0 0 7 ] ■€■©&#>. NOx««««:!RiR3nri,»SS 

oxg«s©jeiiafcF+#-c» soxRtt&WfTi$*e*s 

^uj;^iT^sa{i. ^mstc^n oxtfe*£©ttjp© 
gfswf*©sox?«£K:»-3t»-r s OxUi^s^ga-r 

[0 00 8] 

«H©3WWWt*l«tt. (-O WHttMmrttftAttiH 

©SfsuM&tcsw 6 *i > i£A-r s g*si*/* ©^ita* y 

- >© £ £ (C N O x£ ©JR LSfcAT <Dmm& 
|^^&»(C(R)RL^NOx«tSctHr%NOxRiD»t 
(a) Kfl2NOx!RJR**©Ti!6©SPaaK{c»W6 

n. swi^os o>aK*«ffl-i-s s ox?ss^a#s 

i v (^) «ENOx!RJRttK:i»«Sti*:SOx*B»"r 
•5 <h # fcSf»#X©fflll^*ffllftffll!Stt* * l»« 'J * ?■ 

s«^Kiw»r*»a3aiiut(WiBi*S4. are 

[0 00 9] S OxHHMftU^StcJ: o TN OxRJRtfT 
dfc©SOx&g£tfctttl»-C^£©-C, NOx©JD#*©SO 

>d**©aitT««* w«[tcJBa-r 5ci*s-et5. * t, 

T. SOx«Ki*ffi#Kte<fcoTfcBSttfcSOxiftKK: 

*^t»rsfa«smiwap*a*fWfcLr(,>*©-c. no 
x»<u**K»ur s ox^iUMa^iitf -r s ci* 

[0010] ttHPitcfettSM j^^ftrtiS&tSIWi 
ur b. fSrtfiif <B*f5£© y >#v»; >x>s? 

fe±»r©SNlUiHrt«C«|ftShyi^«RCf«M4 <«fb 



(3) #Pa200 1 -3 78 2 

4 

[ooi i ] rtjfMMB#«;->'<->#vy>x>s?> 
Sffl£*©2*Jt**H8«- «fc 9 Htf »Jf&r& 

NOxiRJiXMcfc ») fe±SS©gf«ii8§rtfc«7c 
[00 12] NOxtWil/ttt, ©^S7cSNOxt4 

mx-r zmm#x<D&mit& »;->©&*«: nox^k 

jaSTcSNOxtt&tt. WltfTJl/S^fcfittiU C 

ALi. ti/'jACsOiWTWJii. rCy^A 
Ba, *^">ACa©«t9ftT^*y±a. ^>£> 
La. -fyF'J £ AY© J: 5&*±Sfr6gtf*l/cii>& 
<H-oi, S&P t©J:9&Jt&JH£#ffiJ5i*ftT 

20 &S. 

[0013] *§mte&zftmm<Dmm.mm&ici5 

l>Xit. B5gBNOxCRiRW±^©SOxi(gS<!:B(ilBSOx 
LtcN Ox«M»WT»© S OxjgS© 

atti6K:«-5i»rjireNOx»iRt*cc»jRsnTi»4s 
oxB^sia-rssoxSSiasta^ia*^. e©so 
xwrnsMiummicj: K>»mstitts ox§mm&&xmm 
tc^ o/c <b * (care&asmffltt^&K: «fc swi 
« * Htef s cfc 5 fC -r -2> c i *s-c * s . 

[0 0 14] NOx®4Xtt±SS©SOxiiS3&SNOx®lR 
30 *rF»©SOjdftflU:*)*>*#<r*i»£. *<OW&M.fttfi 

KommtK.mi&ztiz>tm%.2>ztifi-vi*z>* Lit 

[0015] *^CCft£|*3j^N©ilAfHI£lEBtC*» 
l»r», BUlBSOxrgS^ffl#StCcfc«9^ffiLfcNOx® 

iR*rFat©soj<aK*«±»*t?*-»"c. MfaNOx^Jtk: 

MTSfe© S OxJftK^N O xCRJRt*±i£© S O xjg^KlHlT 

40 ffl||W*l»*IB*frr-B«fc5{C-j-*C4*Jr**. NOx 

X . N O xRiRMTzjfe© S O x?^S *i N O x® JRM±ZjS© 
SO^iflEKiSftl»rc»<*»6"r*D. NOx®iR«©S 

oxsas^sm l^c < r *>. s Ox»#©ji?f«si*}B 

[0016] $fc, C<Dm-£. WKNOxRJDatiSt© 
S O xigg i HUfB S O x?gS&Hi#f&-C|&a LfcNOxlR 

jrmt^© s oxaK©amagtc»-5i»T«ri2N ox®jr 
so ^e^rii^. c©soxiaigUifg(cj:Diffljn 



5 

tc s oxwm&&mmm&.T<D t # k «. ms&aisas 

N O xUSJRtt© S Ox»8«3^*l»tt«t?SfS®j|IStbW 

«p#a*fptts-st*>. NOx&JKWj&>e>sox£3&^e?> 
[ooi7] *mitemzftmm%(Dnmmmwici5 

NOxSK4KMT^©SOx?SS*5NOx^iR«±i5iE 
© s Oxjggfc: W^fil* rl2 L £ * fciiyf B^m£&* 

«C«. BtFlBNOx®iKM±SEOSOxjgSil«feSO^ 
g^Hl^K-C^ai IfcNO x^JfcttTSiJ© S Oxjgg©?g 
^tca-^t^rBuiBN Ox®JR**«:^S4T.-Ct^ S Ox 
fi*ffffi-r4SOxS«fi»ffi#S*«^. C©SOxg 

as»ai^K j: d mm 3 nfc s oxsaa©^: ^? § 

IE L/T SOxSSI*©^:#$tci&CT*®^S 

^tb© y v y v *mmm$mr& 

t£i£X$>Z>. 

[ooi8] *m*&&zn®Mmommi\Mmtcis 

lr»Ttt. BuiHSO^^a^StCcfcO^HiL/fcNOx® 
jRWTjjS© S O x?SS3&n r P**-C Jbot, SalBN O xSRlR 
WT^©S OxiIg#NOxK45tftf_tijfE©S OjalSJCBr 

OxtKJtXtt^eSOxJ&^gto-rt^i*. SOx©J!&Sit 

*^^*c^7-r*wtcgfiR2BKJt* y » f*e.y->tc 

^Ofitfe, >;->«:^»5§t5oT*>e>U«e>< ©88 
HttNOxCRiRtt^^SO^m-r^j&^-C^S. Cft 
{C«tO. SOxIft^/c^MTcSiJCffifflM^e-rc 

[0019] *?^Kffi&rtftMH©%^tt&StCfe 
1>T.. fifiBNOx&JKtt±^©SOxigg«:. NOxSRJfc 
tt<D±%L<D$mffi3§lcmitc S Ox?&S*fcHJ#©tCcfc 9 

■f&ZtbuilfoV&Z. NOx?R4Jtt*±S£©SOx?£gk 

scitcio, so )*w©fltfTtt** «t o fits 

[0 02 0] 

fu#Kb£tM©H*fe©7fcSI*0 1 7&>6B8©0E&c»,>T 

t&Bj-r&„ 

[0021] cm i ©aat«w&fflo a i «*#ji**ai 

[0 02 2] ©M*- F 6 lt«jC-r*tt«9 ZftOX? 



(4) #§§2 00 1 -3 78 2 

6 

i o^a^n. ^e^9tc«^<7©»^- 
f 6 rttcift wT«s*«*-r*ji»isw»^ i i # 

DfxT7ay-5?2 1 t^l/tiT? 'J-* 1 3(C%B 

[002 3] — SfSld«- h 8 F 1 5 

48J:Cfl»»«l 6*^OT!R3l5l7^[NOxfiKfi (NOx 

«cgfe»snri»*. ft. J^T©mflJ-c« v ©miTcSN 

Ox&fejgl 7*NOx«iil 7£Bg-r„ 
[0024] x>J?>n>hP-^ffl©*-T-«iai3.-» 
F (ECU) 3 0«f I ^^^=i>f^-^^6^D > 

^nflj^3.itcj:-?Tfflsicsa*sn)teROM <y- f 

*>'jy*'J) 32. RAM(7>^7^Wyt 
y) 3 3. CPU (-feVh^yat^tai? h) 3 
4. A27*-F3 5. ttft#~h3 6*JMf*'&. 17 

20 U. C©HJ7J«E*SA D^JIS3 8 A*^~ F 

3 5tcA^sne= 

[002 5] » ^ 1 8 ©_L«©gfaMS 1 6 Ktt, 
NOxM^ 1 7 tcifcVr *»»#:*© S OxateMcJtWL 
/ctB^JS*^-r-5A*'XSO)cfe>-y- (NOx©iDrt* 
±ifc©SOtfgKt£ffi#l3) 2 3rt*RW6*i. » 
f 1 8 ©T%©&£Mt 1 9 (Ctt. N Oxfcfelg 17*« 
ffl-T -5SMa#X ©SO *£l£tcit01 L fc Hi^*EE*^ 
-r-S>m^/XSOx-fe>1f (NOxRJK&TX©SOx21K 

30 2 3. 2 4©tt*«E»*n-€'tl»te-i-*ADSaft»3 
[0026] » ^ 1 8©T*©SBMf 1 9 F*3tC« 

SKd^x©«af«:jt« ufcai**BE*«*-r *«*-fe > 

*IE«t5AD|^g3 8 A*sf*- h 3 

5&tA#ii*i-5. S/c. A*#-h3 5«:tt«ywaiB» 

fttl,»5. ffl**- h 3 6 ttMJC-r*|g»)lHlK3 9 

40 

[0027] C©J?fV V >x>i?>-C«. MX.HC%A(C 
TAU=TP-K 

cc-e. TPtia»jiiMsw«NFnB*^ur*$D. mm 
> yrtK«»s n*ia^«©ffi«Jt*fflftfflSRtfc 4-r * 

©tCsMSJ6c*8W«B^IID*^l/Tl>*. c©3S**B!|sW 
*fB#p^TP«^*^il(cJ:f)*ai>6ft. ilMQ/N 
(«Affi*WQ/«l«Elg»N ) *J<ty«l»lHllK*N© 
50 M^£L.T@2tC^t- «t5SC7?^©fTfftROM3 
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2 1*3 KEtt 3 ft T I » S . K >- > #1*9 JC 

k=i. o -c* w»> 'j > w^snsig 
tiuwni' y > #ft(c«ii&$ftss£«©£jm«3Eii& 

SKJt <fc 0 < £ 9 , BPfc K>1. 

[0 028] -eo-c. c©£tt©7&B©:#v y >x>5? 
>-c«> ^<s*ft««s«wriitfiE«»'K©ii*s 
i . o j; <3 & stir y ->s*RttiWfai* $ !f*> 

n. mxfimiM. x>y>«M»©wKWi 

i . oi?ntxh^ *w»**fTto*i. ^w^a^aig 
•WrtilfjEflHRK omit l . oiH^ftli^n 
r y v ?m.mtftm&n*itiz j: 5 tcta^ u -c & £ , 
[0 029] rt^w-c«a^. i&tpnmMifrztizm 

miE&gkKom&i . o <£i3t>/h<?< $*vc. y->» 

[0 03 0] H3tt«MfiaS33&»6SPWS*iSSBll^'t' 

%mhc, co®mmtimm3 totems ztizm&fa. 
<D£.Mtt& y 9 ?ic t£ s « £if* i/ . 3 a> e> j^tfi 

J^^i^XtfKDliO: ©?£g«8S^3 rtKPJS 

3 tiz>m-&m<D£M&& y - > k * * k £'ii*-r s . 

[0 03 1 ] ^-~>>^1 8WK:JRSStl-Ct,^NOx 
MAK (©MSTcSNOxfeMg) 1711 MZlSTJUi- 
£Sf*£U CCSftlKm^'^AK, i-hW 
ANa, ^^ALi, Hzi"i> AC s ©J: "5 ttT )VtJ y 
if, ^'J'JABa, ^^ACaOi^JST^'J 
7>$>La, ^ hy?AY©J:-5ft#±®^ 
eiltfftfc^ft < £ & — p £ , a^P t © 5 &S£S 

[0 032] C©N Ox&Mg 1 7 &«UB©$£tiUStcE 

g-r-si, NOXWI17B, ^A-r-sgf^**^©^ 

It (felT, gpmSj^ibtl^Cife*^) #y->©£ 
#tCW:NOx£©JRU ijfeAPm**x43©@^£SA s ® 
TSr -5 £ IRIX U tc N O x^ifcitiir £ N O x©«ttffiflUS* 
tf5. CCT, SBlUS«tfciB. *WllR»iMMBJ:tfN 
OxMJS 1 7 «fc 9 iiSoPmiiKrttc^ S titc^is 
cfcOTO (£*{b*Sg) ©J*£l>"5o 
[0 033] ftfc. NOxIMKl 7J:9±»©8B?tatt 

jBStbfc-gcU l/fc^oTCfl^tt. NOxM&l 

7 3 rttc«^ $ n $fi£*w>ffliistt*« y - >© 

£#KttNOx£©iRU j^^3F«3tcm*&$4a^ig^ 

ntp<Dmmmmtt(s,T-r z t &jr l tc n o x^&ffi-r s 
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[0 0 3 4] NOxM^l 7(C«tSNOx©©fife[il^ffi« 

tc^-r j: 5 ft^ *>-zj>.vft *>ft-ct>£ &©£#*. 
en*, wt. c©^^^XAtcot^-cfi<*±«:a^p 

t *5 y •> A B a tirfcig-^^tc £ oTifc 

Bj-r-s*^ f6©^«. r**y^w. T-u^yiJs. 

[003 5] WLtMmti ') ->{cfc* 

10 (a) (c^sn^Jz^tc^o, ^o 2 -x«o'-©^-c 
a#pt©asK:tf#-r-&. — ^Agfm^'x^* 

*l£NO«. S^P tC^Mi-COrXBO'-iSJS 
L> NO, (2NO + 0, — 2NO, ) «, 

[0 03 6]^>t. ^ssn/tNo,©— su«. 

PtK'MShOONOxttil 7 F^ceRJfci* tiTg? 
-ft^*y^ABaO£$S^U^6. S4 (A) tc^$ti 
-5J:'5K:5SK'f^>NO3-©0-CNOxftl!j®l 7rtW:J£ 
tSj^S. C©J:5k:UTNOx#NOxfi&gl 7F«9K:eRjR 

20 [0037] ^©sasg^ist »is o a^ 

PtOKM-TNO^&iKSn. NOx«Sl7©NOx 

[003 8] C*UC*f ur. atASta^X>tJ©BBR«]a 

(NO,-— NO,) CCjft*. NOxftttll 7rt©S5BI-f* 
>NO a -3&SNO l S/c«NO©J^-CNOxftt^l 7*»€»» 

£. NOx««l 7^6NOx3&i&aa$n^C£fCft^ 0 
30 H3tcm$n-2><i:^{c. SfeASfSl^©y ->©S^t» 

#-oTi!fcw#»#*©y->©jfltet>*<E< tn«No 

xSi^l 7 3&»6NOx3&*SSclfJSn*C£4tt*. 
[0 0 3 9 3 —*. C©£#. MBm3totC&teZtlZ 
U^fMfi* h -Y + S/cl*y -j i> t . 03K 

mS*i««fc^K«BB*»6tt^«©5l5*RHC. CO*sgfa 

cti6*^Hc, coa, e^p t±©njRo,-' 

TTSfc»tCNOx«Jil 7*i5NO,*tettNO!Wftttl 
Sti. C©N0 1 *fc«NO«. 04 (B) (CSSW 
<t5K*«HC, CO£Rj£Ura7C-&L»6nTN, 

[004 1 ]W^ «AJP*^*©HC. COtt, $ 
r a^feP tiCMSROrXttO^i^fetcSliCbTH 

{b-«±i/*6>n. *i>t?a&p t±ci«o I -xtto , -# 
ifsntfesoc, co^r^ntf. c©h 

C, COKi-jrNOxttil 7 3&>P»fiS[tH3tlfcNOxte 
50 ^V9t^A^4>©NOx«SN a (cjl7citi/a£>e>ti&. 
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[0 04 2] CO^KLTfif&P tOlilBitCNO, 
SfcliN03&^ltL^:< NOxfcfegil 7 
iiP^^iNO.i/dJNO^ajJ^ SfcfcN.icai 

[0 043] CCD <fc 5 tc. StaggJWt* 'J - >*C«c* i 

mt&2>i>>tev ^^tc-r-siNOx^NOxftWii 7#>6 

[0 04 4] iC5-c> c©^Jgco^r«waiLfcJ: 

mm 1 7(cgsxix3n > ^fi^aK^RcmfiitiiK^ 

tcNOxttftl 7J&>6NOx#&ffl$*aS7t£ft&CiK: 
©«g#4>fc<. ffi*fttt»E©*tt#£<*©SHfll# 20 
«3. NOx84$l 7CDNOx©l»lKti;fr#fiSfnLTNOx 

«c < ft -o x ut. 5 . 
5«ca^«©2aRH:*»«aii/. au»«w«:NOx©ttw 

• 97&fcff otl>4. c©J:5icNOx©©fiSaiJ©fc«> 

QMib&tciZV -j mm$c ( ') y ^a-^) j £££ 

y-> • >;? *7.^4>?wms. y -ygMltftmtc-St. 
n-sfe©i-r^ 0 

[0046] MSfttCiitt* ( s ) VSttlXlS 

K) , «S*44J©i6ft#*i*&-r £ <b S O, S O, & £* ©iSSt 

(sox) ^4t,, NOxstui 
©cne>soxfe©JDi-r-5. NOxft^ii 7©sox®Jtx 40 

A fj s. X A it N O xSRJDU # - X A £ PI D t? * £ £ # 3. 

IP%> NOx©5RiK^*-XA>&SiHJLfci^ 
i |5tf§K:iS#±K: fi^ P t 43 <£ cV^' U £ A B a $ 

atcm£*mic±r>xm}-r si> Midfeet 5 tc> 
»£«Hfc# !/->©&.*«:». tio.^orxtto 1 - 
©^-cNOxftti® 1 7 ©e^p t omwicttmLxte 

K>. S£A#MS#**©SOx (m«soj ua^p t 
©*!LkT?IM b 3 tlX S O s <!: & 6. 
[0 047]-f©S. ^SftfcSO,^ B^Pt© 
mffiXWteffltZtlK&tiNOyfmi 7rttC!RJlX$n 50 



3fPf2 00 1 - 3 78 2 
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TSMfc^UOABaOiiB^U 8i-/t>SO,'-<!) 
f^-CNOxttil 7F*3tc&tfcL$£Ki£B aSO,?:Mt 

s. c©Baso,wrg B wi^fbLB<. it«W3ee 

■ZLX> NOxfifeSl7*®BaSO, ©t Wtf^t 
££NOxM8U 7©©iRtcM-^-ClFSBaO©»^ 

SOxM#TNfcS. Vtc&^X. NOxftHftl 7©NOx 

Q&mmt> < *B#-r s tabic « . m© * -y 5 > ^-c 
noxMJIi 7fctRJtxsn/csox%ji»iii$if ssoxies 

[0 04 8 ] NOxttil 7 35^SOx^gtS-&Sfc* 

tc«. «Ar *sp*^x©2«jt*aiasjSRJt*fc« v 

y ^^JtKT -5^j&5*> D . * fc. NO xfefe^ 1 7 © 

fe^j^s^j* t » a asm v%i>ct&*ifr-z>xi,>z. 
[o 04 9 ] -eur. c<Dmm<omf&xit> sox%m 

mnm* e c u 3 0 k j: 0 mm l xmmm 3 cc«$&$ tx 

ffiTzcticzKHf *>. cfco-r. e c u 3 o timmm 
^pi utmm^mbmm^m^mm-r^. 

[OO5O]05it NOx©^#CttJ • S7cMa©fc& 

OxJ^itMS©fc2i6Ccx f- A + U ^fflfcifcWHB 
*tfon>-54*K:*»WS. 0>S^«^^Jt. ©NOxM 
^1 7©SOxSaS. ©NOxM^l 7©±zj£RcrFii 

©sox?/is©igB#^<b©— ^u-ci>s. fsa. c© 

0JC*JC»r. NOxfR&ttJ • aTcMSB^CDp^j^tbtt 
>) ?*X'm7&&mUXV->$&iklsXts*)> 

s oxsucrai^©9M^MJt(c^% v rmmzm 

[0051] (1) tl-t2 

kb<DmM#x&KOxfmi7ici&1riZ>£. g^'x* 
©SOx*iNOxftfc^l 7«:©JtXSn-5©t? > NOxMM 

1 7<DsoxmmmizMmmict9*isXi>< 0 stc. m 

»#XrtJ©SOx#NOxM$l 7lC®.{&21nXI,>Z>m. 

NOxftttll 7©T«©Sf«^x (OT. ftMia^xi 
t» 5 ) © S Oxi^Stt. NOxMM 1 7 ©±9S©gf»^/^ 

(WT. mmAtfx i t,^ ) © S Oxr^SJ; «3 

[0052] (2)t2~t3 

NOxjWI 1 7 © S OxS«fi*Sif*l/T S Ox®ilX^S 

*9fei> u r < -5 1 . tetiiffi^x ©so xH&tfnmxM 

X<DSOxigg.lCfo*lcmi5lUX<2> 0 cn«, NOxM 
iSl 7r©»KSn-r(c^;l— ;f*-r-5SOx#&*K:if 

^•r-sci^i^u. -e©igs. noxW«i 7©sox 

[0053] (3) t3-t4 
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• y y*&mitfflw (&mt-m) 

4. NOxfefeg&l 7^e>l»iSL/cSOxA5NOxM?«l 7 

A#*©SOx?£gJ:9&i«< &»). NOxSlil 70S 
Ox§S««igB#a«JiC^>L/-C^<. fcy&tH#*©SOx 

[0054] ( 4 ) t 4~ t 5 

tf6<©HS«:. NOxttll 7 3&>6SOx©]18ilf#SK 0 

c©cfc 5 • y ? ^sai8ttwa»T«*> s oxjant 

tCtel^T. NOxSil 7*P6SOx*5fl&|i|L,&< 
Kfc K) . C © 4 N OxMSI 1 7 © S Oxgfft*#ft/h 
[0055] (5) t 5— t 6 

t5£®^£4> fltf. NOxfefeSgl 7&cSOx#©JK£ 
ft&J^K&D. M&m#*©SOx?gg#fc{0«A#X 

$aj ^©so x?g£te¥®-r -s . 

[0 0 5 6] BP*i, M^ffl#X©SOxj£S4M8?A# 

Ox©4x1#^©^9#fcD#^>hr*fK NOxMJI 
1 7>&5gf«^*©SOx5:©#Uri,^itK:«. M 

§ < 35: «9 , NOxfti^l 7 *6SOx^lttl8tUri 

tc«. ftfe*iai^^OSOx?^S^l!f^lA^X©SOx?^ 

[0 0 57] ^Ut. J^aj^©SOxjilS>WttB«A 
^©SOx^SJ:^ fc/h$^*IFiS (t0~t3) Jcfcl* 

■c. -e©sox?^K^(cgFM^xa^D-siNOxfty« 
1 7K©flx$nfcsox«#mH;?ft > «ga#*©s 

Ox?^^fei!^A*'^©SOx?gS<fc»3 ^>A#^X?ra (t 
3~t5) (Cfc^r. -?-©SOx?£gi^tgE»#*mS:flt 
4 N Oxgall 7fr6)&igtLft:SOx«#|§tffl;*ft£ 
C4&c&£. 

[0 0 5 8 ] tCT. C©litl©JU6©^-C«. to 
*>6NOxM^l 7tC?Ri|X§4-i^SOxfi*#ffiU, C4l 

%s»t4ci«:<fcf)soxisi^ai,, 

fcS OxgfS*#i?fiE©±|SgffiK:jiL'7 v c4 #(C. iSS • 

y ? ^aaBtfcw»* mttr? s «fc 5 k i> fc. ^it. isa 

HtSft-SSOxfiSrHttib. Cft£mr!eSOxgM2p6 
<CiKJ;t)S Ox&gij^KteW-S S 

• oxwms.znM u so xB8«*»f ^©TBMifirFK 
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tcistc. • 

[0 05 9 ] C©cfc^tC-r-Si. NOxWll7©SOx 

Pa~T & c 4 ifi~c # » y ? mmttc&mxx ©«&%« 

[0 06 0] JWc. H 6 S#Ilt, IH 1 ©HJt©mSi 
10 CCfett&SOxBaBM&gtfTJl'~?>4$^?&. C© 

-HiECU3 0©ROM3 2KEItShrtJ5. C© 

•hp*- ? >»— je^mwstec p u 3 4 k «fc xmn s 

[0 06 1 ] <Xf ?7 , 10 1>if 1 ECU30IJ. 
Xf^lOliCfc^ A*'^SOxt>1f2 3rft 
fflS*ifcJ!H(IA^©SO)diIt (KT. A#*SOxig 

20 W#XSO>«tt£IMW*C *tt*i&tf. 
[0 06 2] <^f 9-71 0 2>'XIC, ECU3 013:, 
Xf^l02 KJIL^-C. A#* S OxiggiOiffi^ S 
Oxi8K«fc K> feA£l>2^S^W£T£. Xfi/7-10 2 
KteWSHr5eRl3tttNOx««l 7#SOxJftJR4*"e*3 
C 4 4SB* U S^*IJ^« N O 17*so xSttUt* 
-C&SC4£SBfrr£. 

[0 06 3] <X1"9-7\ 03>Xfj^l 0 2-CW^ 
*fl^Ufc«i^{C», ECU3 0IJ, Xt"? ^ l 0 3(Cjl 

*. soxSS«^*n»-r^. »iw*4. 

30 0 l -CWifr&McXUZ. S OxiftSftPfcttitf;* S Ox?l^ 
*M#L/T SOxr^g^fc**. — i77D^-f 
2 ir»fflL/fcWj^©!RA38««*R*i&*C*x*Sf 

tf-r-5>$-C©F^^NOxtt!^l 7«:©JK$n^SOxS4 

3HNF^©SOx»8UI**©*. 
[0 06 4] <Xf»^l 0 4>^AIC. ECU3 0«, 
Xf^l04 (Cit*. S Ox»8Hi**^»«5e L/c± 

[0 06 5] <^f^l 05>Xf 0 4T?W5£ 
U/clS^K:«. ECU30IJ, ^fy7"l05 Kit 
NOxl*«l 7*>6SOx*K*rr*ft:»K:j»«^ 

©^tt*sa&^«[Jt*A:tty ^fflnttfctcwwr* y 
•^^^tbfijffli^ig^-rs. c©>;??£KtUMfli 
jft^fstiT^siH. aca©#stc«to. noxM^i 
7 tc jw -s^a$«J®*s3itf s no 1 7 ©^ 
j5Rs«s O)4RiKtciui%attcc»o0Psn-s. 
50 [ 0 0 6 6 ] <xx » 7* i 0 6 > y v 9-&mittm&& 
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m^pmom^c io, no >mm i7*6so xhmm 

U ffi#XSOx?^#A#*SOxagaJ:9 &ift<tt& 
1 0 2tCfcUrSS*>JS$n. ECU30B. 7.7- v 7 

i o 6tcit^> soxwmm&m'm-rZo 

[0067] VEtitrZ 4. XT? -7*1 01 T^iA/Uc 
S Ox?lg#>6A#X S OxjgS?rM*L/r S Ox 

^ - ^ > £<%-|51llfT L T *> 6 'XmWriT £ £ T©Pb1 (C 
NOxftBil 7^6.K»rSSOxfi«:ficaiO. *©»* 
SOxa^SOx^^Kfct^Tj&irU TO,©SO 
xgfSS**©*. 

[0 06 8] <Xf5- 7*1 0 1>'£K S ECU30ti> 

x ? 7* i o 7 icit * . so xmmm*^ibw>M v tcr 

Utcm^iCit. NOxttil 7 2p6SOx*5S:/c+#K:I8 
!ttLT^&t>t£!8r&S©ry #->&cit£K y 

[006 9] <Xr y 7* 1 08>Xf?7 , l 07 "Clf S 
*H5tU/cli^(C». N Oxj&jg 17*>6S Oxa&H-fl-tcK 
ItUfccD-C. ECU30B, y zf 1 0 8 CCjt*. V 

[0 0 7 0] C(D^l©^Jfe©?f$SSk:*Jti-C. ECU3 
0 <fc£— jiOff-fMS© ^Xf^l03 *^t-t 
SSP^tt. NOx« (NOx^lRtt) <D±mtT^<DS 
OX&gMlcm~3\,>XWOxmM (NOxSMxtt) KfflMX 
Shrc»SSOx«*JWJ-r-5SOxB8»imi^Bli(r» 

[007 1 ] Clft2 ©^fc©^) iiyj$©ffl 1 ©*lfe© 
Bm-Cit. NOxM^l 7<D±i&tTWL<DSOxi§imMti> 
6NOxM^l 7©SOx^««£jjaiU HHiSftfcS 

Oxgafi^s-^^r, soxji&if&s©*:©©^ • y 
m2<omm<omBrcit. s oxsmmzntu-e-ric, n 

OxttJKl 7©±^iT^SOxtHSOi:b^fii(CS^^ 

[0 07 2] Kfaib/cJ:^^. NOxft48U 7©SOx§ 

*5(,>T t2~t 3<Dm) . l/fc*iot, tHtfXSOxigg 

S Ox?ggtC T}£Sfi Ltcfr-C. NOx 

fcfe&l 7©SOxS«gS1:JEa-r-2 > C4^-C#^„ -£ 
C-C, C©#2©*S©JBMrrti. W^XSOx?SSi 
A#xSOx$S©J:b#§T5£©]:bs£ (M*^ 1:2) 
tc^to/ci* OSfcfc^TAgp) iff®- 

[0 07 3] NO)«l 7^e>SOx3&^mur 

l^i*. SOx©l»f8l*s^^c^7r-5*!rfcSf5^S!R 
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Jt£y y-^cWD^rk. v->icm*)W 
t>^x^^biip><<ommtNo^mmi 7 2»e>sox# 

r. y »^SJ»ifc*wap**ffiyTi»*i*K:. tU#xs 
ox?gg#A#xsox^tc-gc-rsiint. tts^xso 

xjgSjfrSAtfX S OxiftSJCff^ffiiTSBaDfci 

& • y ? ?£&JtSW3P©*£7l$a8 it^Cids-C*. if 

&-c #-s„ -e-c-c, c<Dm2<omm<Dmi^x-it. tux* 

10 SOx?^£A#*SOx?£g©i:baSB^©Jt35 («i 
tf. 2:1) tcfco/ci* (05tC*5(,^-CBSI5) GC. iS 

[0074] C©<fc5fETS£. NOxS4^17©SOx 
»«g«*tt0t&<*B»e*. S OxI88i£*iafcBiB8 

JR. NOxABBl 7©NOxjWfctl*ft*l!Ccm-*T1i5<li 
JffS £:£#-?#&£ £*>«:. SOxRgtKf|^«fI 

20 [007 5] ^ACC, H 7 £#JfcO-r. ^2 ©HtK©^» 

fc*j^^sox)iftiit»^f-'i— ?is*m.w?z. c<d 

- KJECU3 0©ROM3 2tCl2tit3nr*5»3. C© 
SIJSI^- ^ >»-^B#Pe1«tCC P U 3 4 &C cfc oTiff $ 

[0076]<Xf^201>Jf > ECU3 0B, 
X7-yV2 0 1 tcfets-r. A#XSOx-te>-y-2 3 "C^ 

ox-fe>if 2 4-c^ui3n/cmaj**x©s ox&mzm 

30 ^iit?,, 

[0 0 7 7] <Xf ^2 0 2>iXtC. ECU30B, 
Xf57 - 2 0 2fcM-C 1 A^XSOxr^g^Hi^S 
Oxillj: 0 feA*t-»^S*^J^-5>. Xf^"2 0 2 

[007 8] 72 0 3 >X7-v72 02rtS 

«m,fc*§£-tUi. ECU30(i, X7-V72 0 3(Cjt 
<fc. a^XSOxj^S^±^4i^S^Mr-S„ 05(C 
40 ^T<£5fc. NOxM^l IffiSOymmMtfthSOx 

l/Tlst (t0~tl) , NOxM&l 7©SOxSS«*S 
miiC&tf < (C Ltctf -^rHJ^SO x?^SW±^ L-T 
U< (t2~t3). Xf y7"2 0 3-C«NOxS4*il 7 
^C©t,»m©t^«:*-2>3&^^T-5>. Xff 7'2 0 

sickiiT&feWfevtcm&icit. $tcso>$sm!iim 

©ra*S»#»!-Ctt«Cti©T. ECU 3 0«y £->(Cjt 

[0 0 7 9] <Xt-?7*2 04>Xf^2 0 3 5Ctel> 
50 TW^JSL/tlS^-tCtt. ECU30B, Xf5-7'2 0 
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4{Cit#. tH#X S Oxiggi S Ox?£g©?£gJ± 

a= (tH#XSOx?gg) / <A#XSOxjfi&) 
[0080]<Xf^7'205>^«:, ECU3 0lt 

itaflLhUMt (01*. t£. 0. 5) £9 &A-#t>#>5#>£ 

cu3 o«';^->tc3itf„ 

[0 08 1 ] af? 7'2 0 6 >Xf 0 5 "Cif^ 

mmLtcmsicix. ecu3o«. xrv-fzoetcm 

#. N0x««l 7*»J5SOx*KIW*?t*KSP«^ 

©2g«ft*ai&2«&tt*fctt y 7 ?ffi«tfctc»wr* y 

J*S&iS OdBtttcJUra&JKtcftfOlSft*. 
[0082] <^f^207>'j» ^SBBJtWWRCf 
ffla«8P©S«TK«t 0 . N OxM^ 17*6S Ox*s»ifflt 
U ffi#xSOx^#A#xSOx?&gJ:9 4>i^<&£ 

2 0 2{C*5l>rS^*!l^Stl. ECU30(t Xf^ 
2 0 7 K jit*. 

[0 0 8 3]^fs^2 0 7Ki»l>t. ECU 3 01S. 
£H#x S Ox?S&arFI$+*>5J&>«£-r S. 05 KS**- 

XSOxigg#±l*LTt»S. Wb-i'ttei, 

t<DmZ\&tf* S Ox?£fi#TP$UTt,> < ( t 3- t 

4) . XT 0 7TBNOxWSIl 7 #C©<,>-r*l© 

[0084]Xf77'2 0 7 (CtJt»r5^J^U/ct§-& 

r. e c u 3 o « * - > cc it* . y 9 ?3a8Jtwws 

[0 085] <Xf ? 7*2 0 8 >X?-9-?2 0 7tc:te(,> 
r*SE«j£l,fc*B£Ktt. ECU30(t Xf7 7"2 0 
8 Kit*, ffltf* S Ox&&tA*fX S Ox?gg©?£jgJ£ 

a= (ttitfXSOxi&g) / (A#XSOx?g£> 
[0 08 6] <Xf ?7"2 0 9>*K. ECU3 0K, 
^9^2 0 9CCjt». Xf^20 8-CgLWUfci^g 

T£„ Xt" 9 7*2 0 g-TSSHJSOfctff&tCH:. */c. 

y 9 9^m§o©£**TT^tr«&^©-c, e cu 3 
0 ti y * - >(c ji* > y 9 9^m3HK3P&tf #m$iJSP£ 

[0 08 7 ] <Xf 9 7*2 1 0>Xr?7 , 2 0 9'CtS 
£J£L tt. ECU30tt, Xrv?2 I OlcM 

s oxrawa»©fc«>© y 9 *msj±MMR&9m 
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[0 08 8] C^3©HJt©^9SD tte&©S&2©3U6© 

mm-ei*. NOx^m 7©±*£<tT?£©sox?£g©ag 

NOxStil 7K^AT-5Sm^'X 
©S Ox?gg;Wa<,>i*-£K:tt. bJIBS Ox?£gJ£#B>T^© 
^^fckTfeNOxMgil 7©SOxSaSiLT« 
j!>«tl>Ci £©£?«:. NOxM^17©SOx 

S8W**4>fcc»tttt"Ti*fi • y 9 *&mtwm*mri, 

Xi>. NOxM^l 7^6SOx*S^WKIUi?it5nr > 

10 STc^MtJctc^g^ntri/^^o 

[0 08 9] fCt. C©^3©*fe©^SS-C«. NO 

xM^i 7©soxsaa*^sa^tr(,^jr^J«^tc 
». soxii&i§it&Ji©»T££i±u soxsas^f?^ 

S«±"C*0. lo, NOxfiMl 7©±aSE£TSiE©S 

[0 09 0 ] 2ttC. 0 8*#ffSUr. ^3©H*S©^ 
K*5^SSOx)Uiilt$ljaJ^f^-?>=lr^-rS 0 c© 

20 -RiECU3 0©ROM3 2«:l2tS3nr*sO, C© 
•WP^- * >«— 5£B#Hg#tc C P U 3 4 cc J: r Htf $ 

[009 1 ] <^f9^3 0 1-302>X7 v 9^3 0 

1 , 3 0 2 «-e in^txm 2 (Dmnvmi&ic *$ # s * ^ 9 

7"2 0 1. 2 0 2£|5|DT&£©rS*Bj3£=i-BS-r-S„ 
[0 09 2] X 7-9 7*3 0 2-CWSflJ^L/fcjft^-tCti. 
ECU3 0(J. Xt-9 7'3 0 3(Cjt*. SOxSS«* 

#X S O xjgg^ 6ffl*'XS Oxigg*i«» L/"C S Ox?£ 

*©®A^^«*^ji*cn^g^^S£bT. * 

;u- ^> ^^-[piiitf u r *» h-xmmrs -tz $. -c<ofsac n 

Oxfefe^l 7(ceRJtK$^-5SOxfi^mtBb. C©5RJRS 

oxjt*sox*^>^tcte^rjn^b. m*©sox 

[009 3] ?7"3 0 4>X{C I ECU3 0(J. 

9^3 0 4 Kit*. SOx§SS*^*^UfcS 
Oxjei|||l^?fTISfil=&®^TC^3!pS^^TSo Xt- 
9 7-3 0 4TS^i5£L//ci«^Ctt, Sfc\ SOxJKUt 

40 ^s^tf-r^^f^wctt^ti^-c. y^-xcit^. 

[0094] <X-r-9 7'3 05~Xf ^3 1 1 
7 7*304 -CW^fiJ^ U/cti^tC ECU3 0tt, X 
fy73 0 5{Cjttf„ Xf >7305*^Xf-773 1 
l«m2©Hife©^j|^C*5^.5X7 : '9 7 - 2 0 4#>6*^ 

9 7*2 1 oiisiD-r^^c-cuiB^^Bs-r-s. 

[ 0 0 9 5 ] ft. ^2©HJ6©^K:fe^^$IJiaiJl,-^ 
>©Xf 9 7'2 0 3 fC^ffo-r-StoS^. ^3 ©Hife©^ 

<£©fW*SP^-*>{cfct,>©tt. x-f 9 7'3 o 4K*jt,^r 

s oxsas^ s o-wmmTrmmxixk ztstca. 

50 ffl*'XS Ox?^S*rir|5^^^ (05 tCte^r t 0~ t 
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[0 09 6] <^f^3 12>ECU30(t Xr •? 

y'3 l l tcteur » ^35«SJtWiWRC«?il«ffli*»T 
Lfcg, ^•ru'7 , 3 1 2fC3t*. SOx#<i;>££y-fe 

[0 0 9 7 ] C(Dm3<DmM<Dmmc^X. ECU3 
0iCJ:-5— ^"3 0 3**fTT 

S*$M4. NOxt^ (NOxSftJRW) 0±aEiT*©S 

0)dffiS^«:S^rNOxftWSI (NOxqRiRW) ki&jK 
$nn»*sox«*#Hi-rssox»8uij>m#aiw» 10 

[0098] m<omm<Dim^ mm<om 2, s& 3 ©^ 
momm-cit. y ? ?2«^8Paww^ap©»7i5 

JB©*I5£*. lB*XSO)difl[4A^SOxaHS©Jta 
jWJrJ£©*fr ( a < 2 ) *jSWfT3&»5*>"CtToTC»S 

[0099] * fc. ±^©<fc 5 fc y ^£«JtWflP©» 
TWpJB^aaii^m-efljer-sfli^Ktt. soxKfK&m 20 
Htett*-c©so>*a«**HHu -e©soxsa«© 
A# s Kits or . y ? ^££*> y » ^^j&JtiB&Bffffl^ 
©soxUigtMs^ <*a^«Jtw»#a©2E«w*i 
®^#) **ke L/ r . so xKiii^a©/c2«>© y ? 9-fSt 

[0100] was©^Qt©je*irt?i4, NOxfebi® 1 7 

©±»KA#*SO>cte>-!f-2 3*RW. C©A*XS 
OxH2>-^2 3(CJ:0NOxM^1 7iCi*A-rSSf»#X 
©SO>dfee**aU"Cl>*<*. NOx«l 7tC^AT 

s»»^^©sojdiffittjiiH4*iSf»^x«K{Sflpr 30 
s©r> i>^>aetm ffi«tfc. ®a 

r*S. l/te^ot, A*'XSOxfe>t2 3 4tm 
tttoOK:. x>y>«KWM?J&E'CU3 OICfcOWME 
A#X©SOx«a**HU Jt^-TSct^tcU-C^J: 

[0101] «rauA:«oi©^«t?t**iBW**/v y 

S 0 f 1 ^ — fe';n>y>o^iJ, «*lfi-c©»$*&&*x 40 
b-i^rJ: *) i>izz>fric v->t£vftt>ti2><Dx-. as© 
«y83HE««rr»NOjd)fiKi 7 tcasArssia^© 

Sa^ittt^tC y - >-C* 0 . N OxSO'S Ox©©JR« 
trbtlSfc©©. NO^tfSOx©ttffl#fT*>*l*C£ 

[0102] #v y>x>y>©tB-^tc»» 

B'j»fKl/ ( 3»»^+©M3l5«af*fiT*-ttT. N 
OidttJftl 7fc«JR3ftTl>*NOx*>SOx*ifcaS-B' 50 
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5Ci#t*4i« t 7 ; ^--fe*^x>^>©JS-^K:«. K 

i«i«©RKcjK3W»fife-*-s*if©ra«3W* osuii-rs c 

[0103] L/cA5ot, ^H^^t 5 ^ — -feVl/x>y> 

icmm? s*§£. wtsgmitz * b ■< s v>« y v * 
». iwmt »uaHf «k>s»Mt 8k«si>t $mn ec«s 

NOxttftKl 7©_b^©gf«lilSSF , 3(CS^J^^ 

r * c t (c <fc o r & i»jtB-c*s. 
[0104]^ f^-fe';n>^>r*orfciSlB 

rasa mm. egrsbe) 

sr«^©s«ut*ffiiteg«Jt*fctiu v^mt 

[0105] 

cttitf . ( ^ ) #SU^pJ«IAj:F«g«StS8a©gfSUilS«:a 
W6tifcNOx»JRt*i. (a) BaieNOx©JKW©Tijfe 

©»«a»K:KW6*ifcso>(a«tttH#a4. (^) 

WENOx»iRttH:*iRSn?fcSOx%«a|-r*i*«cSP 

mti^Wz. cfc O^IHJStlfcNO xS&J&ttTBit© S O xi^S 
fcCitCcfcD. NO x^iRft© S O xM#© jltTttMH* W 

[ 0 1 0 6 ] . S Ox?£g&m3MStC<fc 0 ^ffl LfcN Oxt 
iRWTa©SO>«K*n r »*'C*-ar. NOx©4XMT 

ijs© s o >«ftK*! n o x©JtRM±*© s o x&mt,cmmM 
ttmffl*feT-rz><}:5ici,tcm-&unz % so>sm<Dtc 

a&©«7cffll©ieffl***6-rc4*S'C*. ^©M*. s 

[aH©®#*mw3 

[s i ] *m}Kmzftmm<Dmm${tmi<Dm 1 
©*»©3^»©«8W«i3aa"c* * . 

[12] &*«miS*l$NI© ^ » ^©— «*5«r Hr 

[0 3] «BB*>6»fflSn*»«^Xcti©*j|ISHC. 
C O te J: af^©?gS=S:«lBS6«jK:m-ri^0-C* -s . 
[04] Rj««7aaNOxllttlt©NO>dR«[aftffl*tt 

Bj-r5/c&©ST*^„ 

[as] m&mtt. NOxUi!«©sox^ms. s 
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ommoumtfC *$» sso xNHMMtffJi' - ^ > ~e$> 

[08] ##PJfc:^*rtMiSOgM^t$tg©ltl 3 

[^oi^ig] io 
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